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“We switched to TIMKEN” bearings to get greater 
accuracy and capacity,’ reports The G. A. Gray Company 
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880-FC boring machine on Timken tapered roller bearings to get 
spindle accuracy, assure precision performance. 





ERE’S a precision giant! It's The 
G.A.Gray Company's new 212%- 
ton Model 880-FC horizontal boring, 
drilling and milling machine. Weigh- 


ing 425,000 lbs., it stands 27 ft. high, 
spans 76/4 ft. in length. It can machine 
a block of metal 65 ft. long and 15% 
ft. high—works with a precision of 
.00025". Yet one man operates the 
huge tool. To keep the spindle running 
accurately, Gray engineers switched to 


Timken® tapered roller bearings. 


Spindle held rigid. Timken bearings 
hold the spindle in positive alignment. 
Their tapered design lets them take 
both radial and thrust loads in all com- 
binations. And full-line contact be- 
tween rollers and races gives Timken 


bearings extra load-carrying capacity. 


Heavy shocks no problem. Rollers 
and races of Timken bearings are case 
carburized to have hard, wear-resistant 
surfaces and tough, shock-resistant 


cores. 


Friction virtually eliminated. Timken 
bearings are geometrically designed 
ind precision-made to roll true. They 
roll the load. They practically elimi 
nate friction, run smoother, longer 
with minimum maintenance. For extra 
quality-control, we even make our own 
steel. No other American bearing maker 
does. And you can get Timken tapered 
roller bearings with maximum runout 
of 75 millionths of aninch. For all these 
advantages, specify bearings trade- 
marked “TIMKEN”. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address riMROSCO”,. 
Makers of Tapered Roller Bearings, Fine 
Alloy Steels and Removable Rock Bits. 


Lhis symbol on a product means 
ats bearin are the best, 








® 
BETTER-ness rolls on ! IMKEN tapered roller bearings 





ORDNANCE 


/, LAN 





Thirty-n Ihle 
Years 


of Leadership 





in American 


, s s 2 | s 
pD-SEA-AIR-SPACE 
» 4s - » nt 4 Irmament 





VOL. XLII 


MARCH-APRIL, 1959 NO 








The Cover 


eo, 


233 
IN THIS ISSUI 
NS 

se 

Pradition of Leadership 729 
ur Military Posture . Viee Adm. John i Sides 70 
Atomic Power for Defense , , Dr. Norris EF. Bradbury 735 
Ihe Armed Threat Maj. George Fielding Eliot 738 
Systematic Research ; ; ; Dr. Allen Vo Astin i41 
The Army and Research . Nay. Gen. August Schomburg 743 
Basic Naval Research Rear Adm. John T. Hlayward 747 
New Weapons Technology Maj. Gen. LI. Davis, U.S.A.F 70) 
Forty Years of Service Gen. Benjamin W. Chidlaw 753 
Science and the Military ; . Lieut. Gen. Leslie R. Groves 755 
Defense Highlights 757 
Small Nuclear Weapons Progress An Editorial {a9 
Manual for Technical Operations 700 
IN EVERY | 
\tomic Energy . ° ‘ : 714 Recent Patents SO7 
Association Affairs . 762) Space Armament NI 
New Developments . 782 Armament Electronics SIS 
NMaterials Progress 796 =Book Reviews x2? 
Rockets & Guided Missiles SOH Index of Advertisements SO] 
VR NILANIENT TE 
The Antimissile Missile , : , . Dr. Herbert Fk. York N37 
Our Detense Potential Dr. Lours T. Ek. Thompson S42 
Armament Progress Dr. Louis N. Ridenour R44 
Idea to Weapon Dr. Alexander Hl. Flay 4S 


Cincinnati 








New Humphrey dual-rate gyros 
do the work of two units 


Now important reductions in the space required for instru- 
ment and control packages can be made with the introduction 
of a new Humphrey rate gyro that replaces two ordinary gyros 
The new design utilizes a single motor to drive two separate 
wheels in one unit. With this new development, it is possible 
to measure rates about two different axes with an RG-18 
Series Gyro or cover two different rate ranges about the same 
axis with a single RG-20 Series instrument 

RG-18 gyros should find widespread use for applications 
now requiring two instruments For example one unit could 
be used to measure both pitch and yaw. The RG-20 Series, 
with its two different rate ranges, may be applied to instru- 
mentation systems where greater accuracy 1S required For 
example, a single unit can be furnished to cover the rate 
ranges from O0—20 degrees, second and from O0—200 de- 
grees/second. In effect, you expand the dynamic range of 
your instrumentation system from 100 to 1 to 500 to L. This 


expanded scale gives you far greater accuracy 


692 


The new rate gyros are built with two independent pick- 
offs—one for each axis or one for each range. They meet 
tough environmental conditions, such as temperature from 
—65°F to 180°F while operating, relative humidity 100%, 
unlimited altitude and excellent resistance to acceleration, vibra- 
tion and shock. Phone or write today and let the kind of engi- 
neering that developed these new dual-rate gyros go to work 


for you 
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FOR COMPLETE SYSTEMS, SPECIFY HUMPHREY 
GYROSCOPES, ACCELEROMETERS, POTENTIOMETERS 
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Hydroform - Hydrospin 


make the nose sections flow 


for 
TAPCO GROUP 
of 
JA Va Thompson Ramo Wooldridge Inc. 


Tapco Group, contractor to supply nose sections 
for the highly accurate, air-to-surface ‘‘Bullpup”’ 
missile, employs Hydroforming and Hydrospin- 
ning to form these parts at high production rates, 
Photo at left shows preforms being produced with 
minimum thinout, on a Cincinnati 32” Hydro- 
form", at rate of 90 per hour. Preform is of 6061 
Aluminum, 14” major diameter x 13” deep x % 
wall thickness. Preforming is a _ sub-contract 
operation by Jones Metal Products Co., West 
Lafayette, Ohio. 
The preform is heat-treated, then ‘‘chipless ma- 
chined” on the two-roller Cincinnati Hydrospin 
in two operations (bottom photo). First spinning 
roll-flows the preform to 20” length x 12” major 
diameter x 0.080” wall thickness, in 314 minutes. 
Final spinning increases part length to 40” and 
reduces wall thickness to 0.040", Floor-to-floor 
time, 44 minutes. 

For your missile metalworking, 
> you'll save time and money by 
» "5 teaming-up with Cincinnati Hydro 

) form and Hydrospin machines. Call 
in a Meta-Dynamics Division field 
engineer for detailed information. 

















META-DYNAMICS DIVISION 


Machines for Metal Forming and Heat Treating 
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' THE CINCINNATI MILLING MACHINE CO. 
Cincinnati 9, Ohio, U.S.A. 
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FIRST LOW-COST SPACE AGE AIRCRAFT 
DEMONSTRATES NORAIR SYSTEMS MANAGEMENT CAPABILITY 


The twin-jet T-38 —America’s first supersonic 
trainer—aptly demonstrates Norair’s capability 
in systems management. Now in production 
under USAF contract, the T-38 Talon is the 
first member of a Northrop-conceived family 


of lightweight, low-cost space age aircraft 
Soon to follow: a supersonic counterair fighter, 
the N-1 561 
America for the specific tactical and economic 
requirements of those free allied nations most 
vulnerable to enemy attack 


first weapon system designed in 


Other important systems management achieve- 
ments include the USAF Snark SM-62A and 
the F-89 Scorpion. Norair management of the 
Snark program produced the free world’s 


NORAIR formerly Northrog 


HAWTHORNE, CALIFOR 


A DIVISION OF NORTHROP ( 


‘ 


RF 


first operational intercontinental guided mis- 
sile — delivered on time and at minimum cost. 


In producing America’s first nuclear-armed 
interceptor, Norair’s weapon system manage- 
ment of the F-89 was marked by on-time deliv- 
ery of more than 1,000 units throughout the 
program’s life, and by a significant dollar 
underrun. A full ten years after its first flight, 
the Scorpion is still the USAF’s most heav- 
ily armed interceptor — and a uniquely stable 
platform for air-launch of atomic rockets. 

Norair’s cost-proved record of effective man- 
agement, integrated facilities, and available 
resources combine to demonstrate outstanding 
capability as a prime systems contractor. 
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KOLLMORGEN Instruments and Systems 
for missile launching observation 

























Here are two different Kollmorgen 
products designed for the missiles field. 
One is a remote viewing device, the 
other is used for acquisition and 
tracking. These are essentially optical 
instruments, but most Kollmorgen 
products also include electronic controls 


and components. Kollmorgen specializes 





in design and manufacture of a variety 
of highly precise instruments and 
systems for both industrial and defense 
viewing and inspection applications. 

We have recently prepared a twenty- 
four page illustrated brochure which 
describes our facilities and primary fields ‘ 
of interest. For a copy, please write to 


9o» 


Department 223. 





Official USAF photos 












At Cape Canaveral, remote viewing of missile firing and static tests is ac 
complished with Kolimorgen bunker-type periscopes. Bunkerscopes have vary 
ing degrees of magnification, show images in true color and allow detailed 
observation of hazardous operations with no danger to personnel. The 
photograph at left was taken through a Bunkerscope at low power. fo 
close-up observation and photography, the high power range brings the suby 

Bunkerscopes are easy to operate 


many times closer need no special care 





for missile tracking aac) A ih 





Adapted from a basic Kolimorgen design, Missile Tracking 
Binoculars form an integral part of an acquisition and 
photography system which records the performance of 
tactical air-to-air missiles at China Lake Naval Ordnance 
Testing Station. These high-power, wide-field instruments 
enable an operator to spot and track a missile from before 
the time it is fired until it reaches its designated target 
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In Re earch—meeil hree men w ho get res j/ 


From high notes to high altitudes, harmony 
is the keynote of General Mills Research 


Meet this harmonious trio of resear¢ h scientists who spearhead progress in space 
technology at the Mechanical Division of General Mills. At the piano is D1 
Otmar Stuetzer, whose primary fields are physics and electronics research 
Directly opposite him is Les Demorest, manager of atmospherics and measure- 
ments researe h Sam Jones, St inding to the left of the plano, IS 1n ¢ harge ol the 
section devoted to materials and mechanics researc! 

Scientists in our Research Department, like these three, help lay the ground- 
work for man’s conquest of space They work in harmony with each other and 


with the creative engineers and precision craftsmen who apply their findings 


Perhaps you can profit from teamwork like this. We'd like to work with you. 


Dr. Stuetzer, Mr, Jones, Mr. Demorest_ WEY” BOOKLET RIGHT OFF THE PRESS tells and shows the many ways 


vill the electron mirror micro 


\ ne 
ope. a complex CE EN we serve industry and the military. Write for your copy. Address Dept. AA-2 
present 1 picture of the electrical 


potential distributions on the surface of 
matter The micros ope was cle velope | 
cM MECHANICAL DIVISION 
opment work in solid-state and surface 5 Fa 

1620 entra Avenue *+M nneapo Ss 13 Minnesota 
physi It the only one of its type in 


this country , f rch © creative « 
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BURROUGHS COMPUTATION GUIDES ATLAS INTO ORBIT 


Back of the history-making Burroughs computation that guided the Atlas Satellite into orbit— 
and that also guides the big bird to its earthbound targets—lies a dedication to continuing 
advancement. Coming: even greater developments geared to the mounting challenge of the space age. 


Siena nelered e-i Oxeyyeleye-hateye! = 
“NEW DIMENSIONS / in computation for military systems” 


























THE FACTS ABOUT MAGNESIUM 
AVAILABILITY 


Prospect: Abundant, readily obtainable quantities in the U. 
of the lightest structural metal... in every usable form 
for both military and civilian use. 





AGNESIUM, the lightweight requirements? Are producing 
metal from the sea, lends itself ite mpl for increased demat 


to a host of tructural and non-struc Ihe mie ta Manes question 

emphatic ves ! The yurces ot 
cesium are, by an tandard of mea 
yne aware of its many d ! inexhaustible. From the standpo 
ibilit 


tural applications. The future indicate 
ub ever mereasing usage of magnesium 
and it 


illoy > il Phiore ind more Indu 
{ Lene 


‘ wel] tits 

i VCH a quan IL\ 

rit tH ct {1 , 

thle characteristic nesium is the most readily a\ 
In addition to being lichtw ‘ ' ll metal 


vsium has a high stiffne to ‘ 
you know maucnesium 1 mined 


m the ocean, as well as the earth 
ibilit to be wked by all common On | 
DO ix million tons of the metal 
Dhere ire ipproximate] 520) OOO_O00 


ratio unexcelled machinability fy 


ic mile of sea water contain 


method ind stability in man time 
phere Phere ire ( mventional illo 


for Use it normal temperatures and 


rile of sea water in the w wid 
; the entire coast line of the con 
reraft) field) at) temperatures up t 1 United State von 1 , 


tinental ” COnSsICd 
OOF, and above Many types of 


pecial alloys for use in the missile an 








" | 
fas one immense ource of supp! 


isting, extrusions, and rolled product Easy to see why magnesium supply i MAGNESIUM CONSUMPTION in the U. S. ha: 
can be produced from magnesium 


illoy 

What about the availability of mas 
nesium? Is there raw material in suffi magnesium from sea water ow has portant, is ict that more than 
cient quantities to satisfy foresecable been doing it tor seventeen year adequate pplies of magnesium re 


termed “inexhaustible in the most increased at a rapid rate since the Twenties 
conservative quarters. And it is quite 


practi ib and economical OVCT Perhaps rf lramatic, but just as im 


to be found lolomite magnesite 
ind other magnesium mineral 
Phe M ire del dis 
matures sto large quantit 


being found o1 he North American 


continent 


de pos { 
tributed — in 


And what bout manufactured form 

of the world’s lightest structural metal 

Magnesium i ivailable toda nm every 

usable form: ingot, sheet, plate ist 

MAGNESIUM mgs forging ind extru ions There 
CUBE—-480 FEET are some Sé¢ nty ind and permanent 
ON EACH SIDE mold founds in all parts of th 
nation. Over or hundred metal worl 

ng plant fabricate magnesium prod 


ucts and p 


Looking t ird future needs. Dow’s 
production facilities can supph quan 
tities of ingot and fabricated magne 
well in ex oO ent demand 
ingot pi 7 iv lants Texas ane 
the mill roduc la it Madison 
ONE CUBIC MILE of sea water contains enough magnesium to build a solid cube 480 feet on Hlinoi vi Cay vy of th musand 
each side, or, a bar one foot by one foot over 20,000 miles in length, enough to circle the of ton Mae products pel 
earth at the latitude of San Francisco. \e 
FOR MORE INFORMATION about magnesium, contact the nearest Dow Sales Office 
or, write THE DOW CHEMICAL COMPANY, Midland, Michigan, Department 1481DF3 


THE DOW CHEMICAL COMPANY - Midland, Michigan 
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New 
NASHVILLE Division 


Structures for tomorrow's 
aircraft and missiles 


To make 
Manufact 
inew ai 
devoted t 
producti 
structure 
A\veos m 

1 part of tl 
in envi 
component 
most import 
the B-52 
Poday it produc 


these Lil 
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Avco/Nashville: 
proven...ready for tomorrow 





Preserver of Peace... 


Air Force 
““Sunday 
Punch" 


Boosted into space by the fiery thrust of three commentary, for all the world to heed, of the ne- 
huge rocket engines, the seven-story Atlas inter- cessity to maintain the peace. RCA’s Missile and 
continental ballistic missile roar upward from Surface Radar Departme nt has been privileged 
its Cape Canaveral launching pad. Quickly it to design and develop ground check-out, launch 
heds the frost enerusting the liquid oxygen control and cabling equipment as a major sub- 
tank and races to its predetermined destination contractor to Convair (Astronautics) Division 
in the far reaches of the globe. In its size and of General Dynamics Corporation, the Atlas 
range and capability, the Air Force Atlas isa prime weapons systems contractor. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 














There’s practically no limit 
to the things Bundy can mass-fabricate 





...and we do it with Bundyweld, the stronger, 
safer steel tubing that’s made for easy bending 


| poner Bundye technicians turn out many a strange shape—each to its 

exact tolerances. At Bundy, you get precision in mass-fabrication. 

Jigs, fixtures—even machines—are designed by Bundy specifically to cut 

customers’ unit costs. 

You get Bundyweld: Tubing, too. An exclusive process (right) gives it unique ee 

physical properties. So Bundyweld —master of volatile refrigerants an j high t bing doubl ' 

pressure brake fluids—has become the safety standard of two major industries = nod ape o 
Bundy engineers will design your tubing part, or work witl allurgically b 

development. When we fabricate your parts, you can count on careful p —— ey 

aging, on-time delivery. Bring your tubing problem to Bundy. Cont ! lay strengtl 


There's no real substitute for Bundyweld Tubing 


BUNDY TUBING COMPANY 


DETROIT 14, MICHIGAN 


WORLD'S ARGEST F ER OF SMALL-DIAMETER TUBING. Aff 
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Truck installations supply pneumatic power for main 
engine starting, cooling and heating, electrical power 


for commercial jet powered airliners 
anaes 


or 


Dual carts for main 
engine starting, air con 


ditioning and electrical 


power for military aircraft J 
G = 
trailer for starting 
military aircraft 
Nearly 2,500 in 


the field 
a ‘ _— 
— Lf 


Air transportable pod for engine starting, cooling of 
electronic equipment and pre-flight checkout for military aircraft 


<a 


AiResearch MA-1A 


* 


F 
; 


designed to specific configurations quency ‘ 
or installed on standard vehicles. air for operation of a variety of actua 
Heart of the lightweight round tion systems. The units have push 


upport systems are AiResearch gas button startin and operate without 


| 
Tuirtoine compressor power units ( apa- delay under ill weather conditions 
ble of deliverine both electrical and The world’s largest producer of 
pheumatic powe r, nearly &.000 of these lightweight turbomachinery, the 
uecessfully and AiResearch Manufacturing Division 


pe 
es | 4 
* 
= 
’ 
{iResearch ground support — conditioning of cabins and compart 
equipment is tailored to meet ments, n le pre-flight check-out 
turbine powered aircraft and tac- removal of snow and ice from aircraf| 
¥ tical missile requirements. Light- and equipment, supply of DC or Af 
weight, compact units can be electrical power at any required fre 
* ind low pressure, hich flow 
_ 
“ 
; 


init ire operatin 

Lightweight Freon system, dependably in the field are prepare d to assume compl te 

Usually installed in a van or Support services can include: main systems management responsibility 

trailer, for cooling electronic engine starting, pressurization ind air for your ground support requirements 
equipment in support of missiles. 


ENGINEERING REPRESENTATIVE AIRSUPPLY AND AERO ENGINEERING, OFFICES IN MAJOR CITIES 


THE CORPORATION 
AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 
& 


Systems, Packages and Components for: AURCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 


702 ORDNANCE 





Catal 
MULTIVERTER CONVERTS “BEEP” TO NUMERAL oaiel iG 
The MULTIVERTER is the first solid state, PT T 
high-speed digital <s analog conversion system accurate . Interpreter 
to .01%. It is also the first converter to solve 
various complicated arithmetic problems, including 
square root, during the process of conversion. 
A typical MULTIVERTER application is its use 
in converting analog data received from the orbiting 
“Explorer.” Information telemetered from the 
satellite and recorded on magnetic tape is converted 
to numbers by the MULTIVERTER and fed into 
a digital computer. The result: usable and 
accurate new knowledge of outer space. 


ENGINEERING BEYOND THE EXPECTED 
The need for highly accurate measurement 
technolog called Tor a id State co! 
accurat of .0] ind a speed of ] 
per bit e MULTIVERTER and relat 


resuited. One immediate ap} 


our mi 


ICallon Ni 
interconnection of ackKkard Bell’s TRI 
to OD 


increment: if] ntialana er 


t 
. ] + , . + 
real ime, Mm Variou ani yr \ en 
} 4 , ' 
applica ! 1? ice vil e impact 
( oordll 


Solid 
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Q-5 is dropped by plane at 35,000 


feet 


rockets ignite 
quired to operate its ramjet engine. 





The U.S. Army’s new O-5 Kingfisher 
was designed by Lockheed’s Missile Sys- 
tems Division to provide our mighty 
missiles with a 
against 


arsenal of ground-to-air 
realistic test of marksmanship 
high-altitude targets moving at super- 
sonic speeds over 1500 miles-per-hour. 
The King(‘isher is 38-feet long, 20- 
inches in diameter, has a 10-foot wing- 
span and weighs more than 7600 pounds. 
As it flashes across the skies it electroni- 
cally simulates any desired size and type 
of “enemy” plane or air-breathing missile 
The Kingfisher’s electronic Firing 
Error Indicator instantly and accurately 
tells ground controllers whether missiles 
fired at it are “hits” o1 and 
evaluates each missile’s 


““misses”’ 
automatically 
angle-of-attack, 
highly important technical data. 
Undamaged by “hits” scored on its 
electronic image, the Q-5 Kingfisher is 
parachute recovered after each flight. 


miss-distance, and other 


This Lockheed-developed ‘“‘missile 
with 9 lives” will enable the U.S. Army 
to achieve hitherto impossible proficiency 
in missile marksmanship against super- 


sonic targets 


((A) in diagram). Then its twin 


propel it to speeds re- 


tude, 
control computer of Nike battery. 


and 


course 


Q-5 is detected as 
ground radar (B), and its speed, alti- 


are 


How Lockheed helps conserve defense dollars: 


The missile with 9 lives 


“enemy” by 


fed 


into 


fire- 















Missiles fired at Q-5 are like those 
wartime—but lack high- 
explosive Nike missile (C) 


scores “hit” on Q-5’s electronic image. 


used in 


warheads 
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Above: Entering oval flight pattern, Q-5 attains speeds over 150 


mph. Second ground radar (D) and missile-launching battery (€) pract 


their marksmanship until Q-5 Kingfisher’s fuel supply is exhausted, 


Left: Landing on its nose-spike in 
floating down by parachute (F), the Q 


ground crews—to be refueled and refitt 
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LOCKHEED AIRCRAFT CORP., MISSILES AND SPACE DIVISION 
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Demountable truck body 





LYTP-5 amphibian tank 
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New York Central caboose 















Specialized packing 





Radar antenna mount 


| Any equipme 


and shipping container 


nt you may nee 
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free s = write for your copy of 


this informative 20-page photo-brochure. It 
shows our equipment and facilities 
and the versatility of our production program. 




















St. Louis Zar Campany 


8090 North Broadway * St. Louis 15, Mo. 
BRANCH OFFICES in New York, \Vachington, Cleveland, Detroit and San Francisco, 
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AEROJET 


for 


rocket power: 


| - AIR FORCE’s BOMARC 
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The liquid-propellant 
booster powerplant 
housed in 
BOMARC's fuselage 
is another outstanding 
engineering 
accomplishment 

by Aerojet 

The BOMARC 
rocket booster 

is produced at our 
Liquid Rocket Plant 
necw Sacramento. 
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HIGH TEMPERATURE ELECTRICAL INSULATION. 


fories 





UNDERWATER SONICS. 
their effect on the underwater transmission of sound. Also under 


Ordnance Department and Research Laboratories 


CAPABILITIES FOR DEFENSE 





SPECIAL METALS. 


Effective for long periods at 500° C — eventual in refractory alloys 


Current Westinghouse projects being conducted in 


laboratories and at sea are investigating various types of “scatterers” 


ment: acoustical torpedo controls and an acoustical mine identification system 


Westinghouse is spending $185 million 


for research and development in 1959 


HERE ARE SOME CURRENT PROJECTS... 





Westinghouse spearheads research HIGH-VACUUM RESEARCH. Extensive high-vacuum 
with one of the country's largest research conducted since 1947. Current areas of 


applications to 1000 C now contemplated programs in spe Westinghouse is nation's investigation include electrical and chemical pump 
Demonstration motor shown above is running red principal supplier of a number of special defense-appli ing in ultra high-vacuum range and component 
hot. Aircraft Equipment Department, Materials cation metals Manufacturing Department, development for large high speed pumping systems 
Engineering Departments, and Research Labora- Aviation Gas Turbine Division and Lamp Division Results being applied in advanced electronic device 


development. Air Arm Division and Research 
Laboratories 





NON-ROTATING 360° RADAR ANTENNA. Only the feed point moves. Principle 


involved will permit economical construction of very large high gain scanning 


antennas. Application of inflation techniques will permit lighter-weight long-range 
air-transportable radar. Working mods olready built and evaluated. Electronics 
Division and Research Laboratories 
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LIGHT AMPLIFICATION, through electron bom- NUCLEAR RESEARCH. At the We stinghouse Testing INFRARED resear 

bardment induced conductivity. Extreme ly sen- Reactor, engineers are preparing high inter ty radia — working models advanced development t 
sitive. Principle especially useful for satellite tion tests on a wide range of materials to determine their sitive doped ystal detectors dvanced test 
reconnaissance devices. Efficient working mod structural, chemical, and nuclear stability This is a photo elect nagnet detect work } 

els have been developed. Electronic Tube necessary prelude to using these materials in certain Air Arm Division, Semi-Conductor Department, Ma 
Division, Astronautics Institute and Research atomic power applications now under development, terials Engineering Departments, and Research Lobos 
Laboratories Atomic Power Department atories 








PULSE-DOPPLER RADAR is in advanced devel 


opment in three major areas of application at 


West nghouse Research is continuing to open 
up new potential Westinghouse is the 


acknowledged leader in this field. Air Arm 
Division 
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NEW DATA DISPLAY DEVICES. Electroluminescent ce THERMOELECTRICITY Westingl 

individually controlled, form flat picture. Model ha ve oped the first eff t mat to ¢ j ' ty 
size cells for demonstration: latest t , f j directly fr t at high ten 

celis only 1/16 acr Similar tote b i display 

capable of high-speed read-out of digita put pr ment t if in: r } very 
duction, Both device n be « ed tantly or retained light-weig! ray t f y W 

and studied for long pe j Electronics Division, Ray fist now th f ect Materials Engineer ] 
escent Lamp Department and Research Laboratories Department and Research Laboratories 
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Westinghouse 


| DEFENSE PRODUCTS AIR ARM DIVISION 


. AVIATION GAS TURBINE DIVISION 
LOW-NOISE MICROWAVE AMPLIFICATION 
Westinghouse scientists have developed vori ELECTRONICS DIVISION 


ous low-noise solid-state amplifying devices, AIRCRAFT EQUIPMENT DEPARTMENT 
both MASER and non-linear reactance type 
ORDNANCE DEPARTMENT 


Progress in recent years was speeded by prior 





years of research in low-temperature and solid 
state physics. Air Arm Division and Research 


rk you CAN BE SURE... 1f 17s Westi nghou Sse 
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...NEWS IS HAPPENING AT NORTHROR_). 


» 





RADIOPLANE RP-76 SIMULATES NEAR-SONIC ENEMY 
...ARMY MISSILEMEN SCORE HIT IN FIRST FIRING! 


Place ° Re dl Cranvon R were New Ni Lied ‘| me: minute itter n RP io } l | iltit ide 
tir-launching by Radioplan personnel kvent: Army missilemen sight RP-76 simulatin 
an enemy weapon system ipproaching t Mach 0.9. They fire—for the first time against 


in RP-76 core a direct hit 


he pon ible: the men of Battery ¢ Ist Missile Battalion (Nike-Ajax). 56th Artillery, 
LS Army ay lense ¢ ommana: the men of R heap olaaunne scontractor-operated fli hit Service 


program, backed by the more than 2,900 Radioplane drone specialists who designed and 

produced the RP-76. 

This Arm Rardiopolane achievement typilie the result of Radioplane teamwork with all 

of the U.S. Armed Forces, Other current examples in development: the supersoni RADIOPLANE 
USAI \Q LA we pon ey tluation target drone and the LoS. Nay \KDAR rocket VAN NUYS, CALIFORNIA, AND EL PASO, TEXAS 
target. two more members of Radiops| ines complete drone family , A Division of Northrop Corporation 
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does both jobs equally well-Burroughs 205 Computer 


a 


From the sequential solution of long scientific problems to the mass processing of business data, the versa 





tile Burroughs 205 electronic data processing system is ideally suited to a wide range of ypplic itions lop 


capac ity and speed in the medium pric e ¢ lass, « omple te choice of Input oulp it media, vast external magneti 


tape storage. At work in many varied industries, the 205 has proven its superior dollar-for-dollar value. It 
flexibility lets you grow into a larger Burroughs system as your needs increase. Burroughs extensive sup 
port program provides on-the Spot tec hnical assistance for an advanced and ¢ omple te line of data proce 


systems...all currently in produ tion. Write for 205 brochure. ElectroData Division, Pasadena, California, 


‘P Burroughs Corporation 
Ww BD 


ww "NEW DIMENSIONS/ in electronics and data processing systen 





| Theater 


MiSSILE COMPONENTS 


ground, air and 


Bulova safety and arming systems 


protect 
sea crews from load to launch, then take over in flight 
Safety factor of one in a million is specified and reliably delivered by 


Bulova's precision production facilities. Powder-driven gyros and fuzing 


systems are among other Bulova developments for 18 key missiles 


AIRCRAFT INSTRUMENTS Bulova's new Servo Altimeter assures maxi- 
mum reliability through unprecedented sensitivity, accuracy and repeat 
ability. At 40,000 feet, it detects 4-foot changes 


Safety is improved in traffic control and flight over difficult terrain. As a 


is correct to 40 feet 


control instrument, it is readily adaptable to guided missiles 


Bulova reliability helps to solve 
today’s most challenging problems 


For more than 80 years, Bulova has charted 
new courses in the area of reliability. 


Milestones along the way are the electronic 
and electro-mechanical devices created by 
the Bulova capability— the uncommon blend 
of pioneering vision and precision produc- 
tion experience 


These Bulova developments, distinguished 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES 


Bulova infra-red cell: 


INFRA-RED COMPONENTS 


ingly guide 
yield 


Signed to unerr 
Bulova improved producti 


Other 


Sidewinders to target 


nm processes 


increase and product reliability infra-red developments 


include filters, reticles and thermistor bolometers, as well as advanced 


research in mosaic and lead selenide cells 
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ULOVA 


watch 


by their advanced design and consistent 
high performance, help our nation’s defense 
and industry stake solid claims on the fron- 
tiers of science and space. 

The high degree of Bulova reliability pre- 
vails from concept to mass production. For 
assistance with your systems and compo- 
nents problems, write: Department G.LS. 3, 
Bulova Park, Jackson Heights, New York. 


company 
INC 


PHOTOGRAPHIC SYSTEMS Bulova's 


amera features 8 frame/sec 


new high performance 70mm 
vibration-free 
16mm gun camera ever 


Bulova developments include optical, 


recon- and pulse operation 


exposures to 1/4000 sex From the smallest 
built to units of 9x18 


data recording and instrumentation, and special sequence cameras 


ORDNANCE 
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Name the Ground Support Job 


... there is ¢ 5 ae 


a 


Ml 


- PACKETTE 


Doing it Now! 


PC-30 
2-cyl. 34 he 


PC-60 
4-cyl.70 hp 


Air conditioners, crash trucks, compressors, generators, t 
refuelers, heaters, blowers, Rollagons, multi-purpose truck 
be hard to name a type of ground support equipment wt 
another of the five Continental Packettes isn't either doing, or equip 
ped to do, better than any other engine These Military Standard 
power plants (Mil. E-6449-A) are approved for use in equipment for 
all branches of the Armed Forces. Developed by Continental Motor 
on whose aircraft engine mode ey are based, they span an output a 
range from 30 to 250 horsepowe ley Cl ine light weight, com S Acyl. 110 hp 
pactness, and ease of servicing and upkeep with the rugged stamina 

tor which Continental has been known for 56 year . Packette 

are built to operate in any temperature from sizzling desert heat to 

65 below zero, power output being automatically governed to the 

load. They feature unusually wide interchangeability of pa Imons 

themselves and among models in Continental i ne line 

and complete supplies of parts are maintained all over world, 


ch one or 





In short, IF THE APPLICATION FALLS WITHIN THEIR POWER RANGE, NO OTHER | tise. 
POWER PLANT WILL DO THE JOB SO WELL as 2 


WRITE FOR COMPLETE INFORMATION 


AIRCRAFT ENGINE DIVISION 


MUSKEGON, MICHIGAN 
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designers, 
engineers, builders 
of equipment 


for the steel, copper, 


ABTVA-STAMDARD 


brass, aluminum, 


rubber, plastic and 


chemical industries 


and ordnance 


AETNA*STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 
General Offices: Pittsburgh, Pa. «+ Plants: Ellwood City, Pa., Warren, Ohio 
Research Laboratory: Akron, Ohio 
CONTINUOUS GALVANIZING LINES + CONTINUOUS ANNEALING LINES + CONTIN 
UOUS ELECTROLYTIC TINNING LINES + SIDE TRIMMING AND SHEAR LINES AND 
OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS + SEAM 
LESS TUBE MILLS + DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT - 
ROLLS AND CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER AND PLASTIC 





ATOMIC ENERGY 








New Medical Research Center 
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Atomic Energy 





The further we progress, 

the more important 

experience becomes in solving 
today’s most urgent problems. 





U. S.-Euratom Joint Research 
cE ( 


One company actively and continuously 


engaged in advanced ECM research 


smovosse”” Q) hallicrafters 


SERVICES 
iectr 
+ reliability « 
EQUIPMENTS 
wntermea 
fra rede 


le, 
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Atomic Energy (Contd. 





EXPLOSIVE 
ORDNANCE 


Products And Explosive Systems 


Design And Development For 


® MISSILES ® AIRCRAFT 


® ROCKETS ® GROUND SUPPORT 





ified by t 











Underground Tests 





} , tor 
ot ( 























rim c + feanniat “ 
McCormick Selph Associates 


HOLLISTER AIRPORT. HOLLISTER. CALIF 
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HUNTER-KILLER 


T E—E A M T R A IT WN 


NTDC’S* ANTI-SUB TACTICS TRAINERS BY ERCO; | 
AD-5N, P5M-1, S2F-1, ZSG-4 aE ee ee ee ee 
P2V-5, P2V-7... AND NOW THE S2F-3 sebabdesis mamiaiateiis 
PROVIDE INTEGRATED CREW TRAINING 
FOR THE MEN SAFEGUARDING OUI 
SHORE-LINES. THIS LATEST ERC! 
7-MAN TEAM TRAINER SIMULATES ALI 
ASPECTS OF ANTI-SUBMARINE 
WARFARE FROM SEARCH, TO TRACK, TO KILI e Largest 


*NAVAL TRAINING DEVICE CENTER 


e Automatic self-checking syste 


tion thre igh minimum maintenance 
e ¢ Y plete environmental re 


e Completely activated tact 
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\tomic Energy (Contd. Grants for Equipment 
tomic Energy | 





Radioisotope Program 


( 








BENDIX SR RACK 
AND PANEL CONNECTOR 


with outstanding resistance 


to vibration 


The Be ndix type SR rack and panel ( lectrical connector 





provides exceptional resistance to vibration. The low 





engagement force gives it a decided advantage over 
existing connectors of this type. 

Adding to the efficiency of this rack and panel con- 

ctor is the performance-proven Bendix ‘“‘clip-type” 

d ents ocket. Insert patterns are available to 

mate with existing equipment in the field. 

Available in general duty, pressurized or potted 
types, each with temperature range ol 67°F to Zot°F. 

He re, indeed, is another outstanding Bendix product 
that should be your first choice in rack and panel 
connectors, 


2 t., New York 17, N 
Bivd., Montreal 9, Quebe 


y; Dallas, Texas; Seattle, V 
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PRESSURE TRANSDUCERS 


The last six decades have seen remarkable progress in pr 
instrumentation, culminating in the extraordinary accuracy 

Statham unbonded strain gage pressure transducers. These and other 
Statham instruments offer today’s instrumentation engineer the 


following benefits 


Infinite resolution 
Highly linea output 
Minimum hysteresi 
Excellent repeatabilit 
Near-zero re sponse of tran ducer to vibrat 
bility 


and operat 


of I trical calil 


Bex LLIS¢ i i Like it operational ‘ 
transducers are aboard near] 

satellite vehicle and lunar 

Statham research and dey 


Ocala 


chal demand of i 


and pace environn 


‘ 


Shi 


INSTRUMENTS, IN¢ 
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NOW YOU CAN GET ar preparing 
Be metal 
in aircraft 


BETTER METAL CLEANERS 


a 


FOR THESE TROUBLESOME TASKS 


All the tough jobs are covered by Oakite’s booklet on 
“Cleaning and preparing metal in aircraft production.” 
Just check this list of contents for reminders of opera- 
tions that give you trouble: 








SEE PAGES 


| 


[ ] Cleaning aluminum (with or without etching) 2 
[ Preparing aluminum for welding 

ChromiCoating aluminum before painting 

Stripping paint from aluminum, steel 
Barrel finishing aluminum, steel, copper 
‘| Cleaning magnesium 

| ] Cleaning steel; derusting and descaling 


[ ] Preventing rust 


[ ] One-operation preparation for painting 


CrysCoating steel before painting 


Cleaning copper and its alloys 


Controlling water in paint spray booths 


FRE For your copy of this 16-page illustrated 
booklet, write Oakite Products, Inc., 
26 Rector St., New York 6, N. Y. 


' INOUSTRIAL Cis 
ciaiteo i” an 
st "e 


OAKITE. 


. 
“Teniais. metmoos. seavict 


» Cable Address ¢ 


In on? 
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Manufacturer's Twenty Member Motion Picture Unit set 


INDUSTRY'S USE OF 16MM CAMERAS BROADENS 


Northrop Aircraft Demonstrates Expanded 
Industrial Use of Mitchell Cameras 


Ove 100.000 feet of film vy 
operated | 
throug} 


For Quality Control Film, Mitche ymera 104 Rocket Salvo of 


f é 


“85% of professional motion pictures shown in theatres throughout the world are filmed with a Mitchell 





In 


4 


_ROVERS..: 





Ma 
early warning, reconnaissance, tail-warning... 
ALL-OUT DEVELOPMENT of the precocious infrared sciences at Texas 
Instruments has brought this versatile field to new levels of sophisti- 
cation — a maturity that spells design simplicity in complex systems, and app tus division 
permits expert use by inexperienced personnel. The keys to this new 
status for infrared are new optical materials, new materials/systems/ systems management 
application matching techniques, advanced detector cells, and low-noise systems uirborne early warning, airways 
on control antisubmarine warfare, attack-bomb 
transistorized circuitry —all pioneered by Texas Instruments. navigation systems, countermeasures, engine 
on : instrumentation, missile systems, portable 
rhis experience can work for you immediately, whether your particular ground equipment, reconnaissance, space elec 
. t iC 
interest is reconnaissance, distant detection, early warning, tracking, tail- ataans 
warning, or merely curbing a heat-seeking missile’s tendency to chase equipmente— radar, infrared, sonar. magneti 
eas ae Jetection, ¢ mputers, timers telemetering 
the sun. To obtain IR technical services, backed up by the capacity to intercom, microwave, optics, detector cells 
. engine instruments, transformers, time stand 
produce in any quantity the systems you require, properly cleared ards, and other precision devices 
military or industrial personnel contact SERVICE ENGINEERING ai 
DEPARTMENT: 


BP 
TEXAS\(- INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE DALLAS 9, TEXAS 
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AMERICAN ORDNANCE ASSOCIATION 
Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 

making organization of American citizens dedicated to  sci- 

entific and industrial preparedness for the common defense 
OFFICERS 


President 


ous Polk, Shetheld ¢ orporation, Dayton. Ohio. and Bx | \ itive ( ora ) \ 
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LOUIS POLK 


President, American Ordnance Association 








Tradition of Leadership 


New A.O.A. president has long service on the Industry-Ordnance Team 


. 





Louis Frederick Polk, of Day- 
ton, Ohio, eighth president of 
the American Ordnance Asso- nrougl tf eer Ol 
1 industrial leader id ciation, has had a long and dis- eee bilit 
tinguished career with Shetheld 
roponent: of armament Corporation, now a subsidiary esident awa taken a 
prepare is the eighth president of Bendix Aviation Corporation terest in A.O.A ‘7 oth loca 

: Elected president of Shetheld 
of the Ame in Ordnance Association. in 1941, he is also group execu- he Cinci we De tionally a 
was 1 ! with established A.O.A tive vice-president and a direc mber +} Board of Dir 
tor of Bendix 

A native of Dayton, Mr. Polk 1e-] Hal ‘ 
Lieut , evin H. Campbell, Jr was graduated from Miami Uni Divi 
versity, Oxford, Ohio, and was 
et the st ird near the end of his the recipient of an honorary ITV 
ond \ r resident of the Associa doctor of science degree from r} \ 
: that university in 1958 
tion wh ie ned renomination As a leader in the held of Louis I 
ind irs that. het forth, A.O.A metrology and scientific measur etapa rt 
ing instruments, he and his com 
} dent ‘ erve only twe pany recently established the 
vears li Whitney Metrology Labora 
tory to provide private industry 
with precise measurement fa | ' 
ra ect lation was the ' cilities comparable to those of 
the world’s leading government 
ed among cl standards laboratories S« 

Mr. Polk represented the — , hy 
United States on pneumatic 
gaging at the International Con ‘ 
ference on Engineering Dimen rl 
sional Metrology, in London 
He rece nded turther that nter England, in 1953 | 
persed propriate. the office o Hie has served as a vice . — 
president of the Ordnance As 
i leades sociation in charge of its Tech L.OLA 


the ' world nical Divisions and Sections 
‘since 1951. He also served as 
president of the Association's i] 
im othe ‘ its onerat 7 Cincinnati Post 
. \mong his honors ire the 
vi ' ntat ( tl l Ordnance Giold Medal for Out 
trv-( . standing Service, the Navy P 
Civilian Citation, the Secretary \ 
of War's Civilian Citation “for 


I> \{ 1} \ ieee, fi outstanding service in time of 





war ind the American Societys 


Citation 





| 
1 } ’ , | 
" Oo Oo pert ion of Tool Engineers’ engineering | t 
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Qur Military Posture 


Recent political and technological changes are threatening our 


Nation’s existence, making it necessary to maintain adequate 


deterrent and retaliatory forces to prevent or win a nuclear war 


l ec ‘most nconceivable that 
Im one yvencration we hould have 
. een the art and science of nava 
runnery advance trom the rather rudi 
mentary systems of the 1g throug! 


the staves of sophisticated rangekeey 


ers remote ontrol oO yun mchudiny 
huge if inch turret puns, stereo-ranye 
finders, and finally radars and proxim 


itv fuze Kv the end of World War Il 
al traddle o i rlace target on the 
first salvo was the rule rather than the 
exception, and an aircraft kill on 
the first burst from an antiaircratt bat 


tery was not totally unexpe ted 


But now, a ve perceive the chan, 


inv threat, wet ist realize that the im 
portance of such systems is on the wane 
It is with i mixture of sadness ove! 
thei passin ind of vallenye tor the 
future that we re up our COVE nd 
| 
Lt ol ith our yoo 


\\ THIN the Navy throughout thi 


era of ascenadal yn gunnery, on 


food 


out durin my active career 
that of W. HL. P. Blandy 


affectionately referred to as “Spike 


Phariie 


SHOW ane 


Blandy by those who had the privile ure 
of working with him. Admiral Blandy 
passed away suddenly in 1954, and, on 
the occasion of his burial in Arlington 
Cemetery, | was given the sad duty of 
commanding the honor guard 

As I stood there in the snow on that 
cold, cloudy day, and as the mourntul 
note of taps sounded through the 


} 


trees, accompanied by the sharp crac] 


730 


Vice Adm. John H. Sides 








Idmiral Side 1s Director more fully the 
Weapons Systems Evaluation wrought, a 
Group De partment of De wt 
nani i ashineton D ( capabilitic 
ble al the 
ve are to ¢ 
of the rifle OLLCY I felt that I wa lefend ag 
vitnessing the end of an era. Political plity the pre 
events and technological advance ince three 
that e have r i ( 1 ¢ tre enact 
u! it tl 4 i I c ol tne i 
(On the political sic nad ti the the wor! 
US.S.R ha throug! ruthle ind 
utter disregard of all the principles of — | 
reedom and the dignity ot luman the yet e1 
reached the point where the terall\ i ve W 
ontrol of ield overrid! infl i Hi ine i 
ove il ( mately one tl ( the ela ( 
wi } Por won and ¢ Ol nh « i i 
I i estat \r | we tind ours tia ilt 
pric lit tl principle ( r I tive ( 
throv ilo pact i i i il Lhe 
lerati wi constit r } P \ ft 
the remainder of the earth ombat ( 
We tind that the Soviet Dy use ( ne ( t 
ot the eto, have tra led every mayor nguice ( 
onstructive eflort of the United Na tade. Now 
tions, and that they have, by overt and = two high+4 
covert means, continuously interfered types oO weapol 
with the eflorts of many malier na useless I} 
tions to maintain their sovereiy nts Ad inv one wi 
ording to their own free choices i little grade 
On the technological side we tind Mach 2 plan 


that advances in weaponry have done 


order t \ lersta 
ypact which they ha 
is the istiy mcrease 
they have made p« 


those ipa r ( 
Let 
D1 Oot i 
] 1 ? al 
Ol i 
el ] the naracte 
ces oO at natu ‘ 
c we not ] ( { 
for aircraft. As ke 
ed to prop 
it W vere 
t 
¢ ] Wi Lis we 
ite ititucde r 
( be Gd Cc ¢ 
t 1 ( il 
ine tl et ¢ 
( il 
¢ <vrockete 1} 
ur iit gu i ne 
tional rocket De i ( 
ur combat Detwee 
ance lircral those 
ire a ost compicte 


should not ast 


1 | 
nool 


takes the trouble to use 


arithmeti Two 


fying toward each other 


vead-on will ap 


proach each other at tl 


such to render obsolete many of the so rate of almost lie every second 
illed conventional weapons of World With guns and unguided rockets, the 
VM il Il It would be we rth while to take old fashior tal chase could never 
Ta " , , , 
i brief look at some otf these t hnologi culminate tual combat. Only the 
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head-on approach would offer any In much the same manner, the et ers wil rtainty a i il 


chance at a And here such an inter engine and the increased ings a om their objective 
; epuol would require extremely pre speeds Of aircrait Which have resuited nl ' I reas 
Cis¢ ectoring oO! the attacking hyhter tron t use have br ! tia i have i O-a we 
Irom wr ‘ tations, The eves ol the artillery to the brink <« obsolescen wii i ( I 0 
, prot wot ! be uselul only in looking Modern urplanes ca fly I iitituck ie ic evera ! re 
at his instru nt panel. Even human where antiaircratt gui rly innot vhich ca ‘ enther higt 
reaction U trom the instant the threaten them I wt has spurred = or wlear warhea iva 
pilot wall to fire to the instant he ac the development ot riace-to-air 1! i Y 
tually pressed the trigger, would deteat siles whuict in react tudes bevond 
the syste which plane in fi vith spec | N' \\ 
This bring to the guided mussile maneu " tv exc that o i ra | \ 
By ut r-to-air guided mussiles ned aircratt { ‘ 
whose i ( easure mile it Dhere ri othe er\ portant the Stra \ (4 i 
Dec ( yo i attach ror in\ reasol vi ‘ i ried ‘ ( CM tiv ‘ r ‘ ( 
vic i ( c i vhere will i the tyre | } ‘ ! 
hue ¢ ‘ ( i pace surroundin to the } eat technol il brea Na ‘ 
the Rea ( I no ionger t} re } ! te ele ‘ t ( 1} ‘ 
recuol ( the ite incl the 
‘ o | nearly so mnpor the " ot th ra } ‘ 1} 
' ‘ ts ow i ! \\ \\ I] Cx \ ‘ 
P ( ' , ‘ r} | \ ( 
( yl ( te ‘ ‘ } } 
r i il ” ‘ 
i is on she 
( VI i | 
( i ‘ t ‘ 
\ i { t! 
I tT i 4 i 
} ame fro ; A; -9 } 
Ni he Sidewimnae l ! ( i ( ‘ ( 
‘ é everal MIG ‘ en | . r} . _ 


Valuable new additions to the fleet are the guided missile cruisers Cansenna, left, and Bo right (Navy phote 



































\ deterrent force in be no more tremely effective in the deterrent and 
ellective thar i otential enemy be The Imerican Ordnance the retaliatory roles. First, there is its 
’ r 1 ) I 
eve t to be | ni I purpose Issociation im appreciation o pote ial quick reaction time By this 
ut Th y wice to th 1 
hrough the echani of convincin yutstanding service to the na mean the short interval between wart 
tional defense of the United } 1 rl} 
! en that it ! en nh, and ing Of attack or orders to fire and the 
\lale iward rf Viaj;. Gen \ 
Hective enn ad i! hnerabie instant when it in be on its way S 
! ' C.C. Williams ‘Gold Medal to 
' , 
, } nal that his {4 ‘ Iv at | ’ fdm lohn Harold Side we further de clop the solid propellant 
t t i | i ittach on U he Director Weapon Sy lem type Ss this reaction time Will ecome 
| edia “ ounterattacked he uation Group, Depart extremely) mal Secondly, there is the 
ment of Defense 
! r that. wu th hina very short transit time to target i I ill 
/ Arouchout / a fin 
i the et t would be to hi hour from ontinent to continent 
‘shed 7cer in Jmmand al 
lable disadvanta n na ordasace a Thirdly, it is extremely invulnerable to 
ind in high government enemy air defenses. Further. it has po 
| sig ht the air-detense forces of hice, Admiral Sides has made tential invulnerability on site. It is s 
i 1 Mistandin Ontribution te l ! } 
the United tat iso contribute to — - ; ceptible of bDeing placed on hardened 
the modern armament of lhl 
eterrence Dy i agoubdt in the en ‘ sites so that it il e a heavy sur 
Vation Hi ccCurdle appraisal 
P } - ’ . | | fill 
nd that | initial attack will of weapon eflectivene und prise attack a ul be s ess \ 
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Atomic Power for Defense 


The Los Alamos Scientific Laboratory through its basic studies int 
the nature of the atom and its cooperation with the military services 


has done much to develop the new science for both war and peac 


Dr. Nort 
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The Armed ‘Threat 


In addition to closing the gaps in our weaponry that give the 


Communists an cd ge in combat power, we also should close the 


constitutional gaps that slow our reaction to surprise attack 


Maj. George Fielding Ehot 
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Systematic Research 


If sufficeent basic study is done we can reduce substantially 
the cost of subsequent development and production necessar) 


to secure adequate nulitary strength for the United States 


Dr. Allen V. Asti 
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New Shape in the Sky 





The TM-76A Martin Mace, the Air Force's surface-to-surface tactical missile, shown above just after launch, can deliver 
1 nuclear warhead at near-sonic speeds over a range of 650 miles. The Mace, an air-breathing missile with booster assist 
will replace the Matador in the 587th Tactical Missile Group at Sembach Air Base, Germany, early this spring. This 
missile is one of a number of modern weapons with which the countries of the free world are being armed to deter aggression 
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The Army and Research 


The newest developments in firepower, mobility, communications. 
medical science, training, food, and protective clothing can bi 


made available to our ground forces through science and industry 


May. Gen. August Schom 
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At left, cat reacts normally to mouse. Right, after dose of aerosol, cat leaps in terror from rodents 
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material called Millipore. This paper gained impetus in 1955. The best way tery in your car, except that in this in 
like substance is made of alpha-cellulose so far found to irradiate food is by stance a fuel such as kerosene, Diesel ' 
and has been developed under a Medi 1 cobalt-60 source. This method of oil, or gasoline is broken down by 
il Corps contract. The Millipore is processing may change the taste, the catalytic action to provide hydrogen. 
wrapped around the damaged area mell, and the color, but the resulting This takes place at the anode. At the ‘ 
ind allows the fluid that will feed the food is not toxic, and it is not radio cathode, oxygen from the air feeds the 
nerve to yet to the nerve but restricts ictive, reaction, resulting in water and elec 
the entrance of ells that cause scar Some of the vitamins and amino trons 
tissue \ eceve Ol Millipore, then, 1S acids also may be affected ind as a The advantages ol the fuel cell ire 
the secret to the solution of the prob result there have been extensive feed that it is quiet, there is no smoke, and 
em of nerve repair ' ss ing programs to ani its operating efhciency could be high 
\ lic re opt c of the nerve mals and to volunteer We would hope that the efficiency « 
ifter treatment shov ontinuous black troops, A test team ha the cell would be something like < per 
threadiike line that nd ite ompletely eaten irradiated food cent as ompared with the 12 to I 
( healin ind the rec tablish and nothing else tor per cent ethcrency ot the 1uto obile va 
ent of alignment a ood as the indi thirty days with no ill engine 
| A i telephone ible 1 SIX joined the Navy Army research 1s aimed at ichie 
he of nai experi ent Vere done to date have been com small 7¢ ind weight ( that the re 
vith anima but these nerve repai pletely satistactory and a 2 pound sultant ce ould be ed for vehicle 
if ow bein performed on human per he ur pacity plant 1 now being propulsion or as a portabl venerator, 
Not only in damaged nerves be re inned ind the pay-off will be big in reducing 
paired to prevent the loss of use ol Our biggest current problem in the the Army's job of fuel supply. Under 
ir ind |e but there 1s considerable Army comes under the title ombat our present research program we hop 
hope that even instances ol on irveillance Simply put, this means to prod i orKkab vatt nit ® 
ta hin nerve damage can he re W nere are the target we would like to We ire St iiong Way ro ichue ing 
paired hit? In the past, most of our hrepower our ultimate goal, but it ‘ thing 
Rust removal not a verv glamor has been conducted on a line-of-sight vell worth striving tor , 
ous topic, but much has been done in basis. Optical instruments were ade 
t! hie lad tl rough res¢ irch lor exam quat and later radar enabled us to | would bx lice to be ible to hight it 
! ich wtems as old rusty cartridge sce through fog, clouds, and darkness least part of a war without killing 
| can be immer ed ma cold solu Now, however, targets are more illu or wounding inyvone and without prop 
ton ind ilter electrolysis take ; pl ic ive, taster, many are over the horizon, erty damag« Chis might be ich ved 
the rust droy to the bottom of the ind first-round hit capability often 1s by the use of an aerosol which would 
tank, leaving only clean metal required be breathed by enemy troops and tem 
Only the rust is removed, the proces Chis problem is far from solved. The porarily diminish their will to fight and 
is fast, the temperature is low, and the present approach is to utilize flying resist, or possibly just make them sleepy 
new urface does not rust as quickly drones which will, by one means or but have no permanent effects. 
is the old. It will be a real money saver inother, locate targets and either com \ recent experiment with a cat and 
to the Army municate of bring back the required a mous showed some interesting pos 
target-location information sibilities in this direction. A normal cat 
_ ARCH. also is doing some in Our research efforts in intrared de and mouse were placed together in a 
\ teresting things to the Army's tood tection, acoustics, radar, seismics, op cage. As was expected, the cat stalked 
Food, of course, constitutes a big logis tics, and photography ar ill pointed the mouse, toved with it, and finally 
tl problem which is iver ivated by the toward the solution of this difhcult gobbled it up, Then the cat was given 
jurrement that it must be preserved problem. A related problem is the di i dose of an aerosol which c mpletely 
Chis requires bulk and weight for gestion of this combat information in changed its feeling toward the mouse 
retriveration It true that cans are time to use it after we get if, Instead of atta king the ittle rodent, 
light, but who wants to eat potted meat the cat backed away in terror whenever 
all the time \erinbas R problem for the future 1s it approached ind jumped i foot in the 
Food can be preserved either by the ‘ presented by a requirement for bet llr trying to escape the smaller animal 
ce of heat, as in canning, or by freez ter power sources, One idea, although Obviously, such a procedure possesses 
ind refrigeration. Each of these not new. shows possibilities. This is a great wartime possibilities. However, 
methods kills or suspends the activity cell which will convert chemical energy we are still a long way trom achieving 
ot the bacteria which make food spoil directly into electric energy the desired result, and Army research » 
\ new method which promises con We are working with a contractor on will continue to work toward the solu 
ile Y rradiation h a device called a redox (reduc tion of this and many other tntere sting 
l} (Ouartermaster food irradia tion oxidation reaction) fuel . This problems so that our iti i ictense ‘ 
to ogram began in 1052 and really ell is not too unlike the storage bat vill be strengthene 
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Basic Naval Research 


The only way to maintain the effectiveness of our naval power and 
mect the increasingly serious threat of the Communists is to conduct 


a vigorous and comprehensive program of fundamental research 


Rear Adm. John T. Hayward 
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When the Ofhce ot Scientific Researcl ontrol and use the seas, and we have to make little sense for us to guard the 
ind Development went out of busine be able to help our allie northern regions and to build radar 
it the end of the war, we in the Na The problems that face us in these re screens there, when a submarine fit 
felt so strongly about tundamental re earch areas are many and varied. It 1 miles from New York can lay it wast 
earch that we organized the Ofhce ot of great interest to me. for instance, very easily 
Research ind Invention now the Ofhce that the Rus: in oce inographi pro We do not see an easy solution to 
of Naval Research gram about thirty times the size of this particular problem. It is a very d 
OONR tro 4 unt the torma ours. They are learn ny the physics ol ficult one, and we feel that it is yorny 
tion of the Atomic Energy Commiussion the sea—and there much to learn in to take a lot of hard work and a lot « 
ind the National Science Foundation this area that we do not know. In the exploratory fundamental research c 
ed the field in the tundamental re fundamental research field, for instance cerning the environment the submarine 
earch area Doda ve have 1,500 or ve would like ery ni h to really un lives in. If we could strip the cloak o 
tracts with nonprofit organiza- »e—pew \ derstand the physi of sound invisibility from the submarine it would 
tion iniversities, and some in 7 =z under water. no longer enjoy its relatively invulner 
dustry im tundamental rese irch ()ne of our big ge t problems able position 
ireas. These cover all manner of in this revard is the submarine 
thin trom so 1Stat phy to Wi ha r made great progress, | HAVI not discussed the question ¢ 
fluid mechani but we must never forget there duplic ition in research. I call it “par 
Phe Otfhice of Naval Research, whict i lot of work to be done. We have a allel investigation.” I have tried to vet 
i i eT fine reputation th tt ! eal ubmarine ima the ubmarine the pre to do this. but with little 
me has done sor outstanadin vor} Ov no tone iri low cr ti « It uid, you know, that the S 
i} for instance, the solid propellant till blind preme Court deliberates and Congres 
today Che original Paloma In orde to t r I uclear ib debate but that we in the servi i 
vorl is done in 1946 and 1947 an irine fu \ rst solve a ke wavs bicker. I do not understand tl : 
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| t or nization. We also fee el il om inicate reliab vill irface fortunately tor u 
tro ily ! the fact tl if n the re hip i | 2 rat I} have Ir th I ear h bi sines ompe 
inch b « ve must ha ( vell-« lu i cime ‘ i ( hat tea 1 1 tret na factor Howe er 
ited ritist nro hout tl | 2 I over tt part if pl i \ V1 nna hat most good ientist I 
We must never torget the halle hi nave t r ( i. i tha ‘ i ot wa peat the work Of anotthe 
that ta Mr Khrushche ha told ort } vith the ( the ea. | cientist ( they really questio : 
time and t ¢ again that he 1 om Ve ould bre ik the ound ba rice i | re lit ( eca further inftort ( 
to beat it our oO n ine Lie het il if, vhicl th peed « ound Take tl Art burn treatmer! Yo 
ome to resort t eneral war: he ( iter of 4.5 ta second der or \\ duy ited it, but we lid it 
| to beat 1 onomically and tect il temperature | i o to the entire litferent wa 
" peed of ¢ tro i etl communica | lo not KNOW the detai but it 
non ( vO 1 he bu ne It would ol ve the ol the skin irom a 
1)! RIN th il rom 40 te ea te f rece | ent. The ie Drvyor i which is placed « the 
1054, thirty-nine per cent of allt wt of a submarine hidden in the burn, tl ( inating scars. Such we 
loctorat ranted in our country were ble shield of the ocean gives it a tre s not duplication. To my nd t 
onsored Or patd in part by the Ofhce endo pot tial, quite lifter fine research ind opet i tl 
‘ Naval Researcl I} thirty nine per ent from the ibmarit ol path to tl accom] li nment « 
Woot our Ph.D mn phy ca cence 1 Vorld Wat IT. omett i! the othe s¢ 
part of our ontr bution to the ced | want to ¢ pl iS! that iit I i I ich is A de 
or ren In Wor War Il. vou So! of our other need i 
\ tI worid tempo ts speed Pup KHcwW that the iob « tf enemy Vay <cem to he pl gued wit 
Pyast resear h war itself ha bn one ub narine i 1 t ( Today | probli ( tl iture Phy ( 
nore complex I vo back to Mr Khru h wish that ( 1 ce nt on | om course the same Ol the land i ( 
he vain, He make combat more ny only te InK U Now he omes to the 1. Some people get excited y he 
omy lex when he covers the whol spec nvact inal clestre ind he ire ery we ask for feet of landing space ¢« 
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black nor whit it cover the whole in damage our heartland to such an ve add t« oncrete to a ! 
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New Weapons ‘Technology 


In this perwod of exponenhal growth of power in military might 


the offense tends to dominate the defense, and our technology and 


scunce must keep our armed forces abreast of the new developments 


May. Gen. L. I. Davis, | 
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Forty Years of Service 


The American Ordnance Assoctation, which is now celebrating fou 
decades of dedication to industrial preparedness, is an all-partisan 


society that has contributed much to the defense of our country 


Gen. Benjamin W. Chid] 





Gen. Benjamin W. Chidlaw 
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Science and the Military 


It 1s not civilian control that the intelligent military man 
objects to but rather the constant interference with th 


operations necessary to accomplish the assigned missions 


eut. Gen. Leslie R. Grove 
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In the Missile Arsenal 


Phe powerful Nike Hercules surface-to-air missile is shown above being produced on an assembly-line basis at the Charlotte 
Division of Douglas Aircraft Company. Below, the main section and nose cone of the missile are being loaded into 
i] special container for shipment after assembly. Nose cone is inserted into main section in reverse to conserve space 
4 , — en 
‘= ; A ¥-*. 
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Defense Highlights: Menthiy Review and Guiles 











e Battle of the Budget.—Deiens 
budgeteeri gy and politicking. Our leg slator: 


word ri uate it they do not choose to a 


mendation. Detense oth 


Pioneer Detines Radiation Belts 
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, v I lent. Crsarrison Norton, who was Assistant 
tary of the Navy tor Air until the post wa ibolished 

e Defense Department reorganization. IDA is a non 

rohit) organization tablished by the Defense Department 
t iInaly Ze veapon weapon ystems, ind detense plans. It 


lertakes tasks as directed by the Weapons Systems Evalua 


the (;roup headed by Vice Adm ] H. Sides, and the Ad 
ir |! Research Projects Agency under Roy Johnson. 
\dmuiral Sides explained in his addre at the December 


\.0.A. that the 


Preparedness Dinner of the 


roblems analyzed by IDA, working in great secrecy. cover 
the most widespread aspects of the Nation’s defenses. (Ad 
iral Sic idadre I publi hed on page 730 of this issue ) 


e New Training Facility.—Lost in the welter of great events 


i noteworthy improvement in Army training facilities 
for high command, After the years of catch-a itch-can ex 

tel n converted barrack _ the ¢ ommand and General 

tall College Fort Lea enworth, Kan has moved into its 
qquarte! be Ha The new build dedi ited re 

- \r secretary W. M. Brucker named in honor 


Army Chiet of Staff, known 


Project 


i select t 

Crk il \dministrator of the Nationa \eronautics and 

. i ‘a trator innounced that thirty-six pilot i 
ty ut ould be named tor special tests and a final group 
iw cow | be selected to undergo rigorous training in 
iratwr or piotin pace ehicle He preadi ted the first 

i | tl; nt ould be in ibout two veal ilter exhaust! 

t t tl il i to cnsure that ill ifety features are in 


cle yl med 


Mer Ury Capsule vill he 


Russian 


There would be no reward for sclence in 


Nation the first to put a man in space it 


hould occur preventable by more deliberate 


| if model of the Met ury ipsule onfiguration ts in the 


} pe of i television tubs with an inflatabl bag it the large 


often the landings. The pilot rides backward and can 


, , 
ontrol his reentry. Reaction jets will prevent tumbling and 


’ t the reentry. M 


Donnell Aircraft Corporation, prime 


ontractor as engaged Collin Radio ¢ ompany tor ele 
tro mstrumentation and ommunications ind Minneapo 
Honeywell Regulator to develop controls for stabilizing 
the il sale 
e Junior Space Vehicle.—Col. John P. Stapp, U.S.A.P., ha 
oposed ce clopment of an elementary rocket powered ¢ 
} e that could take off gradually, fly just above the atmo: 
pher ine return th crew by Parad huted i} ulk ( olone 
Stay ) mar lor } hi h-speed rocket ed tests, laimed 
that such a vehicle needed to train pilots tor more ¢ 


tence ltry mto outer space 


e Thermonuclear Power.—Dr. Edward Teller told a gather 


758 


ing of American physicists that a thermonuclear power pliant 


might be possible in this century. Dr. Teller, the leader in 
hydrogen bomb development, lowered his time estimate on 
the strength of a report that the magneti bottling” coils 


used t ontain the hydrogen atom plasma 1n experimental 


thermonuclear reactors could be supercooled 


Extreme low temperatures would permit building uy 


stronger magnetic fields with reasonable power input in 


stead of the million kilowatts now estimated to be necessary 


Maru Corps soon hopes t 


e Marine Helicopters.— Th« 


idd another amphibious assault helicopter carrier to its 


“fleet The Princeton (CVS-27) is being converted for this 
purpose. New designation will be LPH-s5 (helicopter land 
ing platform). The Marines now have permanent aviation 
helicopter detachments in the Boxer, a converted Essrex-class 
carrier, and the Tuetis Bay, a converted escort carrier 
- Weather Via Rocket. The method used lor i Strato 
pheri icw oft weather conditions sa lendid i Ne « 
technica genuity. From NASA’s  Pilotle Aircrate Re 
earch Station at Wallops Island, off the Virgil ’ pes, a 
Nike-Cajun rocket, sent 86 mil high, photographed a 
tort ou ormation ty mine ion ind ext ( 
tk ! off the East ¢ oast 
I Office of Naval Research adapted a World War II 

insight camera to fit in the rocket nose cone. A capsule 
irry i 1 and radio eat i| nt wa eck | ( the 
ocket ind overed by i Navy estroyer-aircrait. tea 
() " ost relatively low tr We ith if Bi rea 
reat | tations of improvil iK r ists ¢ ocean 
reas 

e Mobilization Plans.—The Office of ¢ ind Defense 
Mobili ration has been working hard to pian for America s 


protect Meanwhile, American citizens enjoying their 
high standard of living seem to be unconcerned that they 
re} var | val—per}l ) 1 but as red , 

il na il Or SUTVIVAl pernal Old Dt issurealy m1rous 
, 1 , 1 
President Eisenhower has promuigated a comprehensive 
“National Plan for Civil Defense and Defense Mobilization 


prepared by OCDM. It is to be implemented by forty an 
nexes to cover the gamut of what we must be prepared to do 
in case of all-out war. Some of the anne titles: Disaster 
Service, Protection of Essential Facilities, Federal Delega 
tions and Assignments, Management ot Emergency Produc 
tion N wonal Food, Shelter, Medical. and Manpower Plans 

It state All citizens and governments at all levels (Fed 
eral, State, ocal ), by Virtue ol their inherent obligation to 


support the ommon defense, are jointly responsible for the 


Natior 


1 


aerense ind detense mobilization of the 


That s < ervbody! 


e Titan Sites.—Launching sites for the Titan ICBM ar 
being con tructed it Vandenberg Aur Force Base, ¢ it., and 
Lowry AFB, Colo Che Sites are to provide hea iy pro 


tected underground installations to be ready in two vear 


ssile should be operationa All are 
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Small Nuclear Weapons Progress 
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Manual for ‘Technical Operations 
A guide for A.O.A. Divisions in their support of Government agencies 


REVIEW of the progress made by the Technical Divisions of the American Ordnance 
Association coupled with the need for more uniform management procedures has resulted 


in a new Technical Operations Manual. Prepared by the Headquarters’ stafl with the as 


sistance of Division and Section chairmen, the new manual has been printed and is in the proc 


ess of being distributed. 


Based on eleven years of operations, the manual provides an all-inclusive guide to A.O.A. 
Technical Division members through comprehensive coverage of each phase of their operations. 
The general objectives of the manual are to bring the Technical Division organization into line 
with the current interests of Government and industry as well as to establish the capability for 
more eflective support of all Government agencies concerned with defense and space programs. 
It also hopes to secure wider participation for all qualified A.O.A. members in the activities of the 


echnical Divisions. 


Additional procedures are included to provide guidance on improving the quality of techni 
cal meetings and to establish funding arrangements in order to provide a measure of self-support 
for technical activities. By better distribution of technical papers and reports, more effective mu 


tual support among the Divisions will be promoted. 


YHE manual lists the following main items: Organization, Scope of each Division and Se 
tion Program Guidance, Membership, Mee ting Arrangements, security Procedures, Public 


Relations, and Check List for Division Meetings 


Phe first item on Organization delineates the specific duties and responsibilities of each of 
heer and chairman within the Technical Divisions. It establishes an Executive Technical Board 
to assist the vice-president in charge of Technical Divisions, the general chairman, and the staf 
director in planning and coordinating all technical operations. An additional part of the Organi 
zation item lists each Technical Division and requires that it contain the necessary number of 
Sections to cover the Division scope. Each Division or Section chairman will have management 


responsibility and authority for controlling his Division or Section, under thi guidance of the 


manual 


With new organization, the manual divides the Technical Divisions into two Calegorics. 
Phose concerned with development, production, and logistics of weapons, armament, and sup 
port equipment are designated Commodity Divisions. The Technical Support Divisions cover 


the research, materials, processing, and techniques of wide application. . 


Complementary in operation, the Technical Support Divisions assist the work of the Com- 
modity Divisions through meeting participation and preparation of special studies. The manual 
lists the following component Commodity Divisions: Artillery; Bomb, Warhead, and Artillery 


Ammunition; Combat and Tactical Vehicle; Electronics; Fire Control Instrument; Missiles and 
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Astronautics; Small Arms and Small Arms Ammunition; Underwater Ordnance. here are h 
Technical Support Divisions: Materials; Packing and Handling; Production Techniques; R¢ 


search; Standards and Metrology. 


TH speci hc SCOP ol each ol the component Divisions ts supplemented by i listing of yy ral 


obprectives Phrough a mutual exchang of tecl ical, screntihic, and nei ( fort 
by industry and Government agencies, industry will continue to be informed to the military 
requirements and Government will know the « ypabilits ind achievements of a 


try. They also will emphasize approaches to development, design, and productio tl 


aim to promote reliability in operation and economical productiot 


Exclusive of procurement and contractual problems, the Divisions wall d O] 
for technical and management difficulties which broadly determine the etflect | eth 
of the armament industry and its working relationship with Government ag Anoth 
eral objective Is to provid Csovernm« nt avencics with ma wiry op Ww " ly Teele to] 
posed solutions, operational procedure , Sta dards ind | neat rel tiny tot lopm 


and manufacture ol Weapons and support equip 





and break-throughs in all fields related to ordna ind other armament, Tec! |) 
members can suggest appropriate action to the Defer igencl 
The Item on Program Guidance stat that interesting ind timely progral il i 


part of the effectiveness of A.O.A. t chnical Operauiol It also deseril operational pro 


for ca hy Typ of meeting, whether ol the | XCCUTIVE Board or of a Section St I oy Committ 


Phe qualific tions of Division members and off ire discu aguntl ! Men 
ship It also covers the selection of consultant 1 position 1 tricted to militar om rs. or | 
personnel from Government agencies 

\ separate item includes directions for meeting and funding arrangements with 1 
that the meetings must be of a caliber that wall justify th xpenditure of the time and mx 
involved. The chosen facility and its personnel should have a definite relation to th yect of tl 
mecting 

Sin Pechnical Division meet os are oftel lassified. an item on §S init - 
detailed and Care ful mstructions as to how cl ira 1) Ota | \ im ‘ 
Form l included in th manual for | th 

Because of the number and variety of the Associati Pec] il 1D oO 1S 
ings, ther is an outstanding opportu ity for attract d pread | bl I ivf vork 


objectis of the A.O.A. The method | which tl 


separate item on Public Relations 


—_ 
~ 


\ 
preparation and operation of cach meeting. Thi les a time-phased 


of a meeting agenda. 


VJ EMBERS of \.0.A. Technical Divisions will 1 Oo] 
and directors of A.O.A. Posts and Chapters and the manag 
bers. Distribution also is being made to key 1 ul 1 Go 
Other A.O.A. members may request a coy ttl 
\.0.A. Headquarters, attention G I Mech Stat <2 
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Philadelphia Post Has Great Success 
With Its First Technical Symposium 





\t Philadelphia Post symposium were, left to right: Brig, Gen. James A. Richard- 

», IE, commanding Frankford Arsenal; Weber deVore, Post president; Dr 
John S. Burlen, executive vice-president of Franklin Institute; and Brig. Gen. F. J 
VMieMorrow. Chief of the Industrial Division, Office of the Chief of Army Ordnance 
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Association Affairs Post and Division Activities 





- i" Standards And Metrology Group Meets 
i a ae At U.S. Naval Ordnance Test Station 


Members Of Far East Post 
Participate In Tour Ot 


Japanese Automobile Works 


Value Engineering Committee 
Plans Production, Research 


And Development Seminars 
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Association Affairs (Contd.) Post and Division Activities 
t Milwaukee Post Elects New 
Officers And Plans To 
p ' te ait os Increase Group Activity 
M 
1 ( ‘ H 
A ( | 
P . ! Mo iuh 
, 
! { ( | 
ce-P 
H 
Middle Tennessee Chapter Members 
Visit Engineering Development Center 
\l | ‘ s es ? t ( \f } 
| 
{ U Ila ; 
H 
( ( 
1] 
a” ( 
H 
{ { 
( | 
Dr. UH. Perry, left, Arnold Engineering Development Center scientist, discusses 
sé ile model of the \-15 rocket rese irch uircralt with I Donald Hart center 
president of the Middle Tennessee Chapter ind Maj. W. W. Higbee, ULS.A.P, 
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Association Affairs Post and 1) vision \c tivities 





Michigan Post Hears General Everest 
At Annual Dinner Meeting In Detroit |; 


Lhe MM ! t t ! ill 


Moultane, Post president and presilvs College Chapter Of Lone Star Post 
© Post, | b fe whe Acencia Has Fine Program Of Activities 


{ { 
( 
) 

At recent Texas A. & M (Chapter meeting were, left to right: Capt. Wilbur A. Wil 
faculty adviser; Cadet Maj. James W. Best ice-president for commiuttes ( 
Lieut. Col. Thomas | Keddin, president; Brig. Gen. Horace | Bigelow \ 
Chief of Ordnance for Manpower; Cadet Capt. Jack N. Me€lrar e-pre 
for activities Lieut Col Harold \ Nelson st la \r Ordnance 1) 

lH] 

() 
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Powder Metallurgy Group Holds Exhibit 


And Meeting At Frankford Arsenal, Pa. 


Shown above are members of the A.O.A. Powder Metallurgy Committee during their 
2-day meeting at the Frankford Aresnal, Philadelphia, Pa., to discuss new methods. 
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Association Affairs Post and Division Activities 





Secretary [Iliggins Is Guest 
Of Honor And Speaker At 


Bir mingham Post Nleeting 





Albuquerque Post Holds Winter Meeting; 


Hears Report On The Polaris Program 


Attending Albuquerque Post meeting were, left to right: Col. Irving L. Branch, Deputy Cx 

mander, Air Force Special Weapons Center; Maj. Gen. L.. T. Heath, Commander, Armed 
Forces Special Weapons Command; Comdr. George F. Moran, guest speaker: and Kear 
Adm. Courtney Shands, Deputy Commander, Armed Forces Spe il Weapons Command 


Assistant Seer 
vith Charles 

W 1. Rushton 
dent of the Bur 
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Association Affairs (Contd.) 


Post and Division Activities 








Large Crowd Hears Secretary Higgins 


{¢ Chattanooga Chapter Dinner Meeting 


Attending Chattanooga Chapter meeting were, left to right: R. W. Cuthill, president 
of the Tennessee Valley Post; H. F. Torok, new Chapter chairman; Assistant Secre 
turv of the Army Frank H. Higgins, guest of honor: Judge T. Wilkes Thrasher, of the 
Hlamilton County Court; and Maj. Gen. FF. A. Hansen, Assistant Chief of Army Ord 


nance for Field Service. A record crowd of nearly 400 members and guests was present 
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Association Affairs Post and Division Activities 








General Hinrichs Is Honored Guest 


And Speaker At Chicago Post Meeting 


rs. os ( 


(laptain Bassler Receives 


Hl. W. Alden Award At 
Ordnance School Graduation 


At Chicago Post meeting were, left to right: Col. C. L. P. Medinnis. command 
ing officer, Chicago Army Ordnance District Maj. Gen. John H. Hinrichs 
Chief of Ordnance, guest of honor; and W. GG. Swartchild, Jr., Post president 
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fourth in a serie 


Solid-propellant 
auxiliary power unit 


Titanium missile 
pressure vessel 


Combination main and 
after-burner fuel pump 


100 MILLION JET ENGINE BLADES 


1.1 MILLION AIRCRAFT AND MISSILE FUEL PUMPS 


APU’'S FOR 6 DIFFERENT MISSILES 


T 


TAPCO GROUP 


These are some of the products of the 
arco Group of Thompson Ramo Wool 
dridge Inc. With $150,000,000 of high 
efficiency production facilities, Tapco is 
one ol the nation’s leaders in the develop 
ment and manufacture of mechanical 
systems, equipment, and components that 
must meet stringent performance specifi 
cations under extreme conditions of 
temperature, corrosion, and stress 
Chrough its metallurgical and chemical 
laboratories, TAPCO continually extends its 
capabilities in the technology of high-tem 
perature alloys, powder metallurgy, 
cermets, ceramics and other materials. 
Tapco was one of the principal pioneers 


in the fabrication of titanium, and is cur- 


Z\ Thompson Ramo Wooldridge Ince. 


MAIN OFFICES 
CLEVELAND 17, OHIO 
LOS ANGELES 45, CALIFORNIA 


rently engaged, in cooperation with E. I. 
du Pont de Nemours & Co., in the devel- 
opment of manufacturing techniques to 
handle niobium and its alloys. 

In product design and development, 
Tarco’s 500-man engineering team is 
experienced in a wide range of specialties, 
including hydraulics, aerodynamics, elec- 
tronics, pneumatics, thermodynamics, and 
nui leonic Ss. 

Aircraft and missile technology increas- 
ingly demands mechanical systems, equip- 
ment, and components that can meet 
uncommon requirements of precision, 
strength, and reliability under the most 
severe environmental conditions. The com- 
bination of engineering, metallurgical and 
manufacturing competence represented in 
the $160,000,000 per year activities of the 


Tapco Group provides an integrated capa 


bility of unusual effectiveness for the 


design and manufacture of such products. 


THE DIVISIONS OF THOMPSON RAMO WOOLDRIDGE INC. 


Coaxial 
switch 


Four-stage 
turbine wheel 


100,000 rpm turbine- 
driven alternator 


Missile gyro 
ground test unit 


Jet engine 
case assembly 
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ANTENNAS 


Sperry can help you suppress side lobes, improve resolution, scan at higher speed 


If your project requires microwave specializing in tl 
antenna design or prod ichiol pr my 
can help you 
Right now, in a completely equipped echnique 
new plant at Clearwater, Florida With 
Sperry antenna engi ! ire bu 
designing ind producing 1 
advanced types of microwa 
such as 70 km cod 


dielectric rod arrays. Backing them up 


in addition to complete laboratory 
production facility 7 

range equipped with the 

matic recording equipmer 


Sperry microwave antennas are currently capable of handling | 
I in de er of highl / 
n l and aviation 


to electron snr. Ing th ntenna er 


aircratt model pattern 
qualified engine 


SPERRY MICROWAVE ELECTRONICS COMPANY, 
Address a//inquiries | f f f f 
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J. L. Ashby Is Elected President Of 


. 7 e e Bureau of 1 ther Vel tear 
San Francisco Post At Board Meeting ram. joi Quinn, Depuy Chief; Rea 








\ | { tor 
: U ‘ 1) : ary Pla W. F. | 
( la () me ) ( | 
ct . uc Chief for | i 
w ) ( H 
{) t 1H] | ( . { 
‘ i-% , I ce Headqua 
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Tem 
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Het , 
Phe 
J I ( ca 
| | ) 1) 
{ 
ty 
| t a 8 pre 
1 
} r t ( ( \ 
Newly elected San Francisco Post President Jack L. Ashby, left, is congratulated Clark ¢ fon i Bion ee 
by Dean Witter, right, A-O.A. vice-president, as E, Finley Carter, newly installed , 
first vice-president, and Col. John M. Stark, reelected Post secretary-treasurer look . Utiice, ( i 
on. Otheers were elected at a meeting of the Post's directors Army photo). ) m. Raws« be 
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( C. Hea I. B. Bestic ty Director, Communi 
Force He 
( | Albert F. Cass« 
M \shl Mr. Ro elmer ng General, Fort Monmoutl 
I Ad a ) 
| () ( ( } ( icatior | « 
| ) ( f St I G 
{ () | | | ( et Cth { 
( ! | () ( t of () 
{ 
[4 C 
Py , Ine , a { 
Washington Post Members Turn Out In 
ry ray . . 
Large Numbers To Attend Two Meetings 
< ‘ ( ( 
‘a - Post ee a ne | \f ; ts municat Orhit I, Eau 
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THIOKOL AT 


ELKTON 


MARYLAND 


ROCKETS FOR SAFETY 


On a 300 acre site in Maryland, ditte) cok 
Elkton Division pursues advanced programs 
of basic and applied rocket research, de 


velopment and production. 


In current production are rockets for low 
altitude cockpit ejection systems. One such 
device — powered with a Thiokol rocket 
has been instrumental in saving life in two 
emergencies. 

Nucleus of Thiokol’s rocket team was or 
ganized at Elkton in 1948. Recruit, solid 
propellant rockets for “Operation Farside” 
and Cajun, for upper atmosphere research, 


ROCKETS FOR DEFENSE 


ROCKETS FOR RESEARCH 


are marked milestones in Elkton'’s progress 


Equipped with the most modern laboratory, 
production and testing facilities...the Elkton 
Division is engaged in the development of 
advanced rocket motors of diversified size 
and type, of high energy fuels. and their 


adaptation to military and civilian use 


Scientists, Engineers: perhaps there's a 
place for you in Thiokol’s expanding 
organization. Our new projects present 
challenging problems and a chance for 
greater responsibility. 


Thiokol «| 


ly" 
ef 
- 


TRENTON) N.Y 
MARSHALL, TEXA 


pistered trademark of the Thiokol Chemical Corporation 


\ E, N. J. + BRISTOL, PA 


CHEMICAL CORPORATION) |) 
y ELKTON, MD 
DSS POINT, MISS. - BRIGHAM CITY, GTAH 


+ HUNTSVILLE, ALAS) 


A 


fot its liquid polymers, rocketepropellants, plasticizers and other chemical products 
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It takes 
pressure 


to contain 
pressure! 


Chis tremendous mandrel forcing its way through a white 





hot billet of steel, under great pressure, is 
in making a USS National Seamless 

Heated to 2300 degrees, the billets 
linders for further drawing into desired length, 


diameter and wall thickness 


the first step 
Steel Cylinder 

ire pierced to form 
reel h cy 
Finished ‘ vlinder depend 


ing on final use, may vary in length from 3 to 80 feet 
ind be up to 24 inches in diameter. National ‘Tube Divi 
S-inch wall thickness 


ion produces some cylinders with 


to contain pressures as high as 10,000 psi 

If you have a ga torage problem, you can count on 

the strength and dependability of USS National Seamless 

Write to National Tube Division, United 

25 William Penn Place, Pittsburgh 30, Pa 
rss 1 Natic ; , , 


Steel Cylinder 


States Steel 








National Tube 
Division of 
United States Steel 





ARMAMENT IN REVIEW 





New Polaris Submarine 


Division of G D 
} 
fan 
Missile Measurement Ship 
\l {) 
1 ( ( 
\f 
rr ( {) 
( { ( 


Mobile Message Center 


It 
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For quick transportation and added 


versatility, the center is made up of sepa 
rate aluminum houses or “shelters,” each 
tully equipped and independent. These can 
hooked up quickly to tit any batt! 


ly 


ituation. Small centers for the front lines 


vould have two or three shelters; larget 
wadquarters would have as many as 
twenty-four. leach shelter carries its ow! 


ndependent 1 ply of electricity, but also 





in plug into a central power source 
lligh-priority combat messages flowing 

nto the center trom combat groups ane 
ither source would be immediatels avail 


field commander. Ane 


\rmy 


the same network 


ible to the 


ot communications lines 


carries his message with reflex speed to 
ugher headquarters or to ird-hittn 
\rmy combat elements 

The new yvstem, the tirst fully an 
transportable message center of its kind 


I 


the result of twelve vears of design and 
esearch. It was developed under the guid 
nee of the U.S. Army Signal Researe! 


Mon 


ind Development Laboratory, lort 


nouth, N. J. 


Redstone Unit 
Men ol BR 
\rtillery 


the rm 


Battery of the Army Ath 


Group successfully completed 


phase of their trainmg recently 


re 


their weapon, the Redstone 


Vv launching 
missile, under tactical conditions at Whit 
Missile Range, N. Mex. The fully 
tested liquid-propelled 200-mile-range hal 
listic mussil ow tactically deployed in 
of NATO forces in 
full range 

Ordnance Mi 


White 


Sands instrumented the missik flight to 


Sands 


he hands 
vas fired at less than its 
‘ropect” ot 


Pest 


Redstone | 


ion’s Systen division at 


provide engineering user evaluation data 


in the progran 


The rst tactical firings of the n ile 
by troops were the 40th bield Artillery 
(sroup at Cape Canaver il, Pla ined WW diate 
Sands Missile Range in the spring ot 
1958 The three tactical firings of | the 
Redstone missile all have been successful 
Pwo ere the 40th Field) Artillery 


Group and the third by the 209th 


The men of [} Battery of the 209 


embled, erected, and serviced the missile 


Hydraulic Tank Cleaner 


At the Ordnance Modi 


Center Newarl Del hvdraulic- je Vin 


Lenape cation 


1 


cleaning equipment speeds th 


tion of tank and part surfaces prior te 


painting The cleamme unit made by 
Sellers Injector Corporation, produce a 
igh-velocity t jet strean f iter 
ixed it letergent to cl im entire tan) 
terior er it i 
ine tank il miitior u r «oft 
components to be pamted 
The center operated by Chu (¢ 
Continued on p. 777) 
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Hydraulic 


Lar 


a 


Write, wire or phone today for the facts 
on Oliver-Farquhar 


individual precision to give you maximum 


Presses made with 


operating efficiency. Our engineers will 


be glad to submit recommendations 


covering our complete line of presses. 





_.. designed and built with individual precision 
to give you maximum operating efficiency ! 





Oliver-Farquhar Housing and Four-Column 
Presses in oll popular 


50 to 2000-toncapacities 


Type Hydraulic 
standard sizes 


O-F Wheel and Forcing Hydraulic Presses 
in a wide range of size 10 to 1000-ton 


capacities engineered ' meet your 


requirements 


O-F Open Back Inclinable Mechanical Gap 

Presses are available in four standard 

sizes with capacities from 75 to 200-tons 
t to J.C. Standards.” 


ce 


O.-F Horizontal Bulldozer Hydraulic 
Presses are available in capacities 
50 to 1000-tons. In addition, O-F Gap, 
Molding, Steam Platen, Extruding and 
Specialty Hydrau 


from 


r lic Presses in stand 
_ a? ard sizes or built to 
: > = match your individ 

? 


jal need 


A. B. FARQUHAR DIVISION 
The Oliver Corporation 
Press and Special Machinery Departments 
York 310, Pennsylvania 


Also Manufacturers of Farquhar Conveyors 








There is nothing else like this under the sun. It is the Martin-Denver facility, 





birthplace of the Air Force TITAN. It is also this country’s most advanced 
and fully integrated big-missile development center. Here, our most formid- 
able weapon systems of tomorrow are being designed, built and tested— 
from the smallest component to the total system—within a single 7,000 acre 
complex. Every top military and scientific expert who has seen Martin- 


Denver from within, considers it one of our most valuable national resources. 
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New Medical Packet 





Supersonic Interceptor 





Le oe ee ef 


BALTIMORE: DENVER: ORLANDO 
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SYSTEM 
RELIABILITY 
ASSURED 





WITH MAGNETIC AMPLIFIERS, INC. 


SOLID STATE DESIGN 


Typical of the systems designed and developed by 
Magnetic Amplifiers, Inc. is the Advanced Missile 
Checkout Equipment shown in the illustration. The 
equipment is an alignment and final checkout instru- 
ment which performs complete static gains and 
dynamic responses on the MACE AUTOPILOT with 
an accuracy of better than +.2%. Over 200 sepa- 
rate tests are performed in sequence. 

















The success of this equipment for missile equipment 
checkout, is due to its inherent reliability, human 
engineering, functional flexibility, and simplicity of 
operation with no maintenance. 









In order to achieve a continuous link of Reliability 
from design through production, Magnetic Ampli- 
fiers, Inc. maintains a disciplined Quality Control 
System. 
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Metal Aircraft “Sandwich” 


\ 


Weather Radar System 


A 1 
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lransistor Tester 


‘Copter Landing System 





YOUR 


ON 0.4 tg ed 


KNOWS THE RIGHT ANSWER TO YOUR 
MARKING PROBLEM 





There’s a fast, safe, | 


put clear, dura ! 
ordnance item or pa 
Markem field enginee: 
full fact He know 
machine, p) 
Clalit in r mal 
d t} eft 
1 1 i 
to be mi: d, ri ! i 
the marking must wit nd. D l ( | DN. I 
f standard direct, off id screen 





|| A TALENT 
' | FOR 
WEAPONS 
TEST EQUIPMENT 


; 


| STROMBERG-CARLSON 


A ODIVISION OF GENERAL DYNAMICS CORPORATION 
1400 NORTH GOODMAN STREET + ROCHESTER 3,.N.Y 
ELECTRONICS AND COMMUNICATION FOR HOME, INDUSTRY AND DEFENSE 
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C) itical proble ms in we apons 
system testing: the reduction 
of test time with increased 
test reliability ... the 


reduction of ¢ quipment costs 


with increased test fle a ibility. 


The search for a system 
meeting these requirements 
has led to the SCATE concept 
of standardized block design. 


SCATE—Stromberg-Carlson 
Automatic Test Equipment 
embodies existing hardware 


as a nucleus. 


Implementation with special 
stimulus generators and 
response monitors rounds out 
the SCATE system, which 
meets the testing needs of any 
weapons system, component, 


or sub-assembly... 


and is flexible, 
self-checking, self- 
calibrating... 
brings lower cost, 
new speed and 
reliability to 
weapons testing. 


Brochure available 


on request, 


SC GD 
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Electron-Beam Furnace 


ctre 


Mace Being Reodied 











NEW DEVELOPMENTS 





Self-Propelled Mortar New ASW Aircraft 


Meteorological Rocket 


Film Guides Missil 
ilm Guides Missile Cold-Cathode Tube 





High-Temperature Material 
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U.S. ARMY MISSILES 























The missile: 


Dougla built Nike Hercule 


The man: 


A U.S. Army missileman working 





with Nike Hercules missile equip product of a Douglas-W 

ment. The modern Army relies Electric-Army Ordh 

heavily on the special skills and has successtully engaged 

knowledge of men like this who onic drone targets at altituds 

are trained extensively in military vell over 60,000 feet. Other 
drone tarevet have bee 


schools, and supported technically Th . . 
Army Ordnance e W1SS10N: troved up to 100,000 te 


in the field by 


il rane pcvyond «Oo mile 
Corps, Western Electric and Defense of U.S. cities. Army Nik 
Douglas field service men Hercules units are already on dut DOME 6st aeews Combat ready 
j ! Range cee ee eee 79 miles plus 
at many Key point have the im 
Speed 7 Superson 
Ortant assig nt Ol yg rauy 
p y Mu ; PS TIT ‘ BUal Warhead Nuc he ar or conventional 
against enemy aircralt Service .. U.S. Arm 


f 
Depend on DOUGLAS 


<>» TVJhe Nation's Partner in Defense 
> S ‘ 
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Drone Sets Record 


All-Weather Navy Fighter 


Mobile Air Support 


The RP-77D radio-radar-controlled drone 


Lf, (0 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 
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SS 
N 
three to make 
‘ready for outer space... 


LITHIUM 


AMMONIUM 
PERCHLORATE 


- — - 
is basic | 
in the chemistry aa i M PERCHLORATE 
° ( ration ] ' sl sta int 
of high energy ae) ic rheelawadeyr 
and solid propellant the atomic tals, Trona cont 


| development of tl 
oxidants. “a 


ry TRONASS Imeric: an nh vl: lash A Cher mic: eal (on por “lion 








THE TREND 


IMPERIAL, 
TRAGING CLOTH 








INSPECTION 


PROBLEMS? 
This booklet is for 


_ 


omprehen- 

ve, claborately 

ted booklet 

provides practical infor 

mation on the use of the 

famous A.C. M.I. Bore- 
scope in Various industri 

for the inspection of inte 

rior areas Or { 

otherwise visible 

with full data ont 
of Bore cope 


Free on Fillin and and on their care 


request mail today maintenance. Have you 


received your copy? 


. , ing 7 
to American (ystoscope Makers, Inc. 
8 PELHAM PARKWAY ’ PELHAM MANOR. WN. Y 


end me without obligation a copy of 


r booklet on Borescoy 
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New Sparrow III Missile 


McDonnell F3E-2 


Giant Machine Tool 


? interceptor armed with Sparrow III missiles. 
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THE CAPABILITY TO 
DESIGN AND DEVELOP 


THE MOST ADVANCED 
SOLID PROPELLANT PROPULSION SYSTEMS 
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Working headgear for Motorola design engineers 


From the arctic to the tropics...from jet altitudes to submarine depths... Motorola design engineers 
wear headgear matching the varied military applications of Motorola electronics. Working side-by- 
side with the Army, Navy and Air Force end user, these engineers provide technical assistance and, 
in return, gain first hand operational knowledge. The result—an understanding of user problems re- 
flected in the design maturity of Motorola’s military electronics systems. 

And as for the many hats, those shown above have been worn on these representative programs: 
Alntegrated Battlefield Communication Bp Supersonic Rendezvous and Station Keeping c High-speed 
Tank Range Finder po Test Range Microwave Relay System € Ballistic Missile Radio Inertial Guidance 
System € Shipboard Surface-to-air Missile Guidance G Member, Army Scientific Advisory Panel 
H DEW Line Air Defense Radar 1 Strategic Bombing Radars gy Amphibious Landing System 
K Shipboard Air Defense Data System wv Tactical Drone Guidance. For data on how Motorola’s military 
experience can be applied to your problem...or for detailed information on engineering career oppor 
tunities...write to: Motorola, Inc., Military Electronics Division, Dept. A, 8201 East McDowell Road, 
Phoenix, Arizona. 


‘AA MOTOROLA 


Military Electronics Division 
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Atomic Blast Shelter 


tt T _ —_ - 
fpemeeeneeSUGS08 Om eee meens aye wees, 


PHOENIX 





RIVERSIDE 


* 


_— suites | ——————— : =e 
(eed ||| 11) eSSeme===ss85} Advanced Terrier Missile 


Working 
laboratories 
(or Motorola 
engineers 


Six Military Electronics Division 
plants in three locations...over 
550,000 square feet of engineer- 
ing and production space devoted 
exclusively to the design, develop- 
ment and manufacture of ad- 
vanced military equipment. 


New Search Radar 


MOTOROLA 


Military Electronics Division 
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Plastic Mirror 


rim 


Mirror can be made in intricate shapes 


Dry Cell Resistance 
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IS THE ROCKET ENGINE 
MAN’S ONLY WAY 
TO OUTER SPACE? 


Strapped and cushioned against the relent 
less grip of acceleration, a man lies supine 
and helpless as his crew of robot device 
hip. He 


SOO 


controls the upward drive of hi 
vatches the firing seconds tick away 

150 600 — until suddenly, both sound 
and acceleration stop simultaneously. In that 
econd all weight ceases 

He is in Outer Space 

The only power that can put him there to 
day is the large rocket engine. No matte? 
how far and how fast space travel develops, 
these high thrust engines provide one basi 
essential the sheer brute force that can 
lift a payload from the surface of the planet 


to the airless void outside. 


Endurance for vast distances 


Once space is reached, a wealth of intri 


yuing possibilities beckons. Entirely new 
aspects of propulsion are being developed to 


maneuvel hip between the moving gravi 


(KRITOF i I I | Quilty 


tational fields of Earth’s neigh- 
hours in the solar system. 

One advanced propulsion system 
that may be built soon is an 1on 
rocket. This ultra-high-specific- 
impulse power plant provides low 
thrust for extended periods. 





OUTWARD BOUND, man’s robo 
ter heads off to a rei 


play et Ma 


An endurance of months, or 
even years, is possible. Mounted 
in a suitable unmanned vehicle, 
such an interplanetary “private 
eve” would make the cislunar re 
gion seem like our own front yard. 
It could be sent off to reconnoiter 
the mysteries of Mars, Venus, or 
the Asteroid Belt. 


Rockets ready today 

To date, the vast bulk of success- 
ful missile and space projects in 
America have used Roc ketdyn 
engines— Atlas and Thor for the 
Air Force, Jupiter and Redstone 
for the Army, the historic Ex 
plorer satellites, and the all-im 
portant first stage of the lunar 
probes. And Rocketdyne con 
tinues to improve the technique 
of rocket engineering. High 
energy fuel storability —a full 
range of proven engine designs: 
these are some of the contribu 
tions Rocketdyne has made to 
weapon system operation for our 
nation’s defense. 


Million pounds of thrust 
Rocketdyne is now at work on 
two approac hes to propulsion SVS 
tems that will deliver thrusts up 
to 1,500,000 pounds. One is a sin 
gle-chambered engine, the other 
a grouping of engines adapted 
from the Thor-Jupiter engine fa- 
mily. From these will stem the 
multi-million-pound-thrust sys- 
tems that are essential to launch 
the manned exploration of inter- 


planetary Space. 


rs ROCKETDYNE F2 
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frre) PROJECT PAYDIRT pays off for you 


| me | 


NEW CAT D8 TRACTOR 
SERIES H 









a = 
oe 


BULLDOZING: PRODUCTION UP...PUSHLOADING: PRODUCTION UP 










HORSEPOWER INCREASED 18°%—up to 225 from 191 (flywhee The new Caterpillar D& Series H Tractor ” 





DRAWBAR HORSEPOWER—up to 180 from 155 to increase its lead as undisputes hil im al 
SIZE INCREASED—weight up approximately 4,400 Ib. to 47,000 Ib \ major achievement of Cat rp lout 
gauge widened to 84 inches program Project Pavelirt ee bo the me Diy 
LIFETIME-LUBRICATED ROLLERS AND IDLERS—never need furthe: been proved by a rigorous field testing p 
lubrication until rebuilding " 
Thi D&E is me W im «lest ti thie il ‘ 
NEW, STRONGER, HEAVIER UNDERCARRIAGE—every comp ance lt is bieever. more powerlul It inne 
nent stronger through wy proved a aterials and heat treat , 
dramatte new enginecring wivanes It 
processes 
operate And riore economical tt ( ' 
SIX DIRECTLY REVERSING SPEEDS—high forward is 6.3 MPH 
reverse is 6.4 MPH (direct drive (set the full story from vou ( lerpoutlag ay 
DRY-TYPE AIR CLEANER—removes 99.8% of dirt in intake air even see this great new machine at rR ony Se ! 
under severe operating conditions cant afford not to! 
GREATER STABILITY—with 5,505 square inches of track on ground Caterpillar Tractor Co.. Peor _ Tee 


BETTER VISIBILITY—new seat placement, location of console-type 


"mapa CATERPILLAR 
DEPENDABLE OlL CLUTCH ey retained feature for direct dr ve; 


Caterpiiier and Cat are Registered | rad 


practically eliminates clutch down time 


a PROJECT PAYDIRT: Corersliors nui 


PROJECT 


dollar research prograr meet the ning challenge 
PAYDIRT of the greatest construction era in history with the t yhest 
TE 4 tise corthmovinn med 


} 











EV 
ERYTHING FOR TUBULAR CONSTRUCTION 


ne source, Standard, can furnish anythi ‘ou need i 
O , Standard, can furnish anything you need in 
welded steel tubing for the construction of ground handling 
and ground support equipment . In a vast range of sizes 
and grades—stainless, carbon and low alloy .. . for structural, 
mechanical, or pressure applications and in round, 
square, rectangulars, and a host of special shapes. Let 
Standard specialists help your specifications take shape by 
supplying whatever tubing you need, or by doing the fabri- 
FREE! 

a weight table 

for square and 


Standard analyze your rectangular tubing. 
Write address 


Lead 
. a rectangular 
quote on your job. tebing 
. . | below. 


STANDARD 


THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road «+ Detroit 39, Michigan 


Welded stainless tubing and pipe « |i elded carbon stee har e Boiler and Heat Erchanger 
Exclusive rigidized patterns ¢ hapes e cel Tubin Sire OD to 6" OD ) ill 


rinle ¢ “ODte4'0OD 


cation and complete assembly a 
weight 


table | for 
A square 


including weldments for you. 
Let 


problem 
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Re at rea 
of interna 1 ( 1 ty] 
of dis ( d variati 1 
manufact xl was de 
by I J Burea ect 
chemistry laboratory as part of a prograr 
to investigate the basic electrochemical 


reactions olf dry cells 


Mechanized Information 


Military servic and other defense aget 
cies hould t! i 
quicker delivery of defense items throug] 
1 mie 1 du 1 tin 

t Oy] l t We t 
inghouse Elect Corporation. Known a 





used in production 
of Navy fire-control system, could be re- 


Stack of papers, right 


duced to size at left with new method 
\IvV 
" 
{ i i i 
cal tl 
i t i ipor 
I 1 operatio 
\ir 1) salt 
on (] 
1 t i 
i-d MM 
1 > 
' WW 
int 
Wit 
1 al 
cil it 
t 
‘ 
( it i 
t quire 
m 
) 
Total el time ine MMI i ftv 1 
' 
cent It 
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CHOCK PLATFORM 


AFT LAUNCHING 
RAIL 


AFT WEIGHT 
TRANSFER ASSEMBLY 


AFT HOISTING 
SUNG LUG 





AFT STOWAGE 


AFT AUXILIARY 


MISSILE SUPPORT ASSEMBLY AFT JACK 
SUPPORT 
TENSION BAR AND AFT AXLE AFT TIEDOWN AFT HOIST PLATFORM 
TENSION BAR HOLDER SUPPORT LOCKING PIN 


MIDSHIP STOWAGE 





FORWARD WEIGH! FORWARD FORWARD AURILIARY 
TRANSFER ASSEMBLY LAUNCHING MISSILE SUPPORT fORWAR TOWAGE 
RAIL ASSEMBL) CHOCK PLATFORM 










CHOCK PLATFORM —< 


ie FORWARD HOISTING 


SUING LUG 
















a 





o 


FORWARD JACK 
SUPPORT 


FORWARD HOIST PLATFORM FORWARD THLOOWN 
LOCKING PIN SUPPORT FORWARD AXLE 


Another Loewy missile handling achievement— 


“Dolly Launcher” for guided 


Designed and built by Loewy-Hydropress, this vehicle 
will stow, transport and launch guided missiles from 
Navy cruisers. As a handling vehicle, the “Dolly 
Launcher” will cradle and protect the missile against 
all shock loads imposed by the ship and during stowage 
and transfer to the launching-training hoist. 

Loewy’s competence in the design, construction and 
installation of ground and shipboard handling equip- 
ment for missiles of every size and type has been amply 
demonstrated. One example is its testing and flight- 


firing installation in connection with this country’s 


Loew y-Hydaropress eon ale Dp 


missiles on Navy cruisers 


participation in the International Geophysical Year 


Another ts its ship motion simulator for the “Polari 
missile which creates and duplicates the actual m 
ments of a ship at sea. Today Loewy is d ning a 
handling system for the “Terrier” missile to b d 
on aircraft carriers and the lalo warhead hand 
system for cruisers 

| ong experience in macl ine de I hydra 
tronics and automation enabl Loewy-Hydrops 
deal inventively and efliciently with the fast-chas 
problems of rocket and missile handling. Write Dept 


H-3 for specific information 


6 
<i ~~ 


BALDWIN :- LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK 3, N.Y. Rolling mills 


Hydraulic mach nery . industria engineerin g 


ww mrs 




















Defense contract work takes sound engineering and plenty of inge- 


nuity. We've turned the trick for DOD as well as for primes, in metal- 
lurgical research, development engineering, production a 
fabrication and assembly. We can handle major projects in whole or in 
part@at any stage from original theoretidal conception to the completion 
of operational assemblies. If our unusual abilities and capacity can help 
you, contact any American Car and Foundry sales office or: Director of SARs fer-venclian Bnet 
Defense Products, American Carand Foundry, Division of QC f Indus- ICBM is ground-tronsported 
tries, Incorporated, 750 Third Avenue, New York 17, N.Y. Sales Offices: and launched by this rug 











New York—Chicago— Cleveland—Washington, D. C.Philadelphia—San ee 
o duced by ACF for Northrop 


Francisco—St. Louis. 4 Aircraft, Incorporated, the 


prime contractor 












AMERICAN CAR AND FOUNDRY 


Divi ) nN F OUSTRIES INCORPORATED 


Sendinsite for Defense 


For example: Rocket Engine Cases*+ Missile Ground Support and installation Equipment 
Artillery Shelis + Radar Structural Members «Armor Plate + Armored Vehicles 












\EROJET-GENERAL...TH REDSTONE ARSENAL. 
+ AVCO...CONYATR +... ACCEPTED + ) NAVAL ORDNA' 


MCDONNELL.. LEADER... LOC 6 NORTHROP « 


¢ FAIRCHILD ¢ NAA + WITH,..CANADAIR ¢ GE... Avitt 
AMF ¢ ... NASA ¢...500 ¢ PRATT & WHITNEY...° 
.. MARQUARDT ¢ OPERATING...ARO + EGLIN AFB... 
GLENN L. MARTIN...SYSTEMS + MagioLiA PETROLEU 





With delivery of its 500th system, CEC has an unparalleled back- 





ground in the design, development, and’ production of automatic. 
high-speed digital data handling systems. Management who demand 
¢ 


performance recognize CEC as the accepted leader in automatic data 





systems. These proven systems are now reducing telemetry flight-test 
data and processing data from rocket, wind tunnel, jet engine, nuclear 


reactor, and thermal structure test facilities throughout the country. 


Systems Division i EC 


CONSOLIDATED ELECTRODYNAMICS 00 N. Sierra Madre Villa, Pasadena, C: 


FOR EMPLOYMENT OPPORT NITIE WITH TH f 
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One or manv. in clouds or clutter nothing will elude id * y 2 2 , 
GENDARME, LMED’'S new *Airborne Early Warning and Co — 

Tl (Airborne Moving Target Indicatior 
‘ : Progress /s Our Most Important Product 


and Pulse mpression techniques sharply curta ea 


4 


trol radar. New AM 


clutter. imor > t dete t 


ining proves 9 tay 20 seer ayten new on GENERAL @@) ELECTRIC 


processing methods insure ( nat 


( or further news on | MEI stp n de nmer 
tion. For further news on LMED's d elie > LIGHT MILITARY ELECTRONICS DEPARTMENT 
write for b > borne D 

Time,” Dept. 7-O 


FRENCH ROAD, UTICA. NEW YORK 


A DEPARTMENT DEFENSE ELECTRONICS 
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HIGH SPEED HANDLING 


FLY-AWAY HOIST SPEEDS JET TRANSPORT 


LQ or 20 fpr 
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samme Western Design 


DIVISION OF U. S. INDUSTRIES, INc 


Santa Barbara and Montebello, California 
Santa Barbara Airport « ( 
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CLEVELAND CONTAINERS 


package all kinds of spare parts 
economically... with greater protection...less weight! 


Synthetic Quartz Crystals 


uf 


Large Ceramic Shapes 


hown are convolute Cleveland Containers each precisely $50 volt 
designed for the product it packages. Made of high quality fibre 


board, the required rigidity and strength are built-in Aluminum for Reactors. 


Note the different ways the cans may be opened. Two we Il known 
companies, J. W. SPEAKER CORPORATION and VICKERS, 
IN¢ chose tear-string containers as shown at the lett; the 
rectangular can is designed tor re-use, and the round can pro 
vides lon complet protection it less cost \ suitable containe) 


can be de siened fo mect YOUr pac } aging proble Mm 


\nticorrosive, moisture and erease resistant liners can be used to 
protect your product from the imside all kinds of labels and 


Wrappers may be used ton display on the outside 


or our latest PAC A IGING brow hiv 


Why pay more? For quality products ... call CLEVELAND! 








PLANTS & THE ; SALES 


SALES OFFICES OFFICES: | 
CLEVELAND NEW YORK CITY New Svyathetic Rubber 
Detroit WASHINGTON, 0.C 1 ( 

co. be ‘ 


CHICAGO ROCHESTER. N.Y 


MEMPHIS 

6201 BARBERTON AVE, » CLEVELAND 2, OHIO WEST HARTFORD 
LOS ANGELES CONN 
cucsamene wan ALL-FIBRE CANS « COMBINATION METAL AND PAPER CANS iui 
+ SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES, DIVISION 


at 
CLEVELAND 


JAMESBURG, N. J 


FAIR LAWN, N. J CLEVELAND CONTAINER CANADA, LTD. 
\\ Plants and Seles Offices TORONTO AND PRESCOTT. ONT. Sales Office MONTREAL 
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COMPUT] 


‘for 20 years..... 


{fo ‘ 
ef j 


by 


SOLUTION TO COMPLEX COMPUTING PROBLEMS are among 
Librascope’s accomplishments as represented by a formidable array of computing equip 
ment. Our selection of the most effective computing solution to meet a problem is base 

on twenty years of experience gained in the development and manufacture of mechanical 


electrical, electronic and magnetic computing devices. Computers for both military . -_f . 
and commercial purps ses are ce veloped and manufactured | \ Libras« pt Inquirie on IBRASC OPI 





computing control problems are welcome 


Engineers capable of significant contributions are invited to write Glen Selt iploy nt Man 
LIBRAS 
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Filling a powerful place in our nation’s defense! 


GM DIESEL 100-KW. PRECISE-POWER 


SET at Jupiter Missile launching site 


GENERATOR 


PUIPOSE © 


power 
line 


(20 to 1650 H.P. in 
only 3 cylinder sizes) 


Developed in conjunction with the 
U. S. Army Corps of Engineers and 
the Army Ballistic Missile Agency, 
this GM Diesel Precise-Power Gen- 
erator Set combines the time-proved 
GM “‘6-71"’ 2-cycle Diesel engine with 
a 100-KW. Delco generator equipped 
with a specially designed regulating 
system for utmost accuracy. 


Weight of the unit is kept toa 


minimum (enly 5,800 pounds) 
through extensive use of aluminum in 
both engine and generator compo- 
nents. 


Starts and operates in-—65° ambient — 
arranged for remote starting—load- 
sensing hydraulic governor on engine. 
Operates satisfactorily on either Diesel 
or JP fuels because, unlike some 4- 
cycle Diesels, GM unit injectors do not 


IMPORTANT FEATURES OF GM DIESEL GENERATOR SETS 


These compact, highly mobile units are key components of the GM Diesel 
All-Purpose Power Line of engines and generator sets which are widely used, 
for example, on the DEW line, in naval transports, personnel craft and many 
other types of equipment © Engine and parts interchangeability permits 
standardization with other GM Diesels used in trucks, cranes, Compressors, 
LOX plants and other equipment @ Lightweight for maximum mobility—easily 
mounted on Army-type 2- or 4-wheel trailers @ Trouble-free operation—liong 
life without overhaul * Models of varying capacities in 50-, 60- and 400-cycle 
alternating current as well as direct current available * Easily paralleled 


Regional Offices: New York, Atlanta, Detroit, Chicago, Dallas, San Francisco 


Washington, D. C.: 123 Cafritz Building 


require fuel oil with high lubricating 
qualities. 

This new 100-KW. Diesel Engine- 
Generator Set is designed to meet the 
most exacting performance standards 
in supplying power for radar, ground 
support and other facilities for vari- 
ous missile programs of the U. S. 
Army, Navy, Air Force and Marine 
Corps. 


DETROIT DIESEL ENGINE DIVISION, 
GENERAL MOTORS, DETROIT 28. MICH 


1625 Eye Street, N.W. 
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Junar Unicycle 


ENGINEERS + SCIENTISTS 
ARMA Needs key me 
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|, ARATA 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics 
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eeeceeceeIHE WHITES OF THEIR EYESeccece 


The whites of the enemy's eyes are now visible half-way around the earth 
thanks to technological contributions from Stavid in the area of long-range 
ballistic-missile detection and high-power radars 

When it becomes operational, the high-power Early-Warning Air-Search 
Radar now being developed by Stavid will greatly extend the vision of ships in 
our DEW-line defense network. Innovations in radar transmitter design will pro 
vide a compact, high-power system, achieved through new techni 
suppression and antenna gain 

Every new advancement in long-range detection finds St 


working with exotic as well as state-of-the-art technique 


OTHER STAVID PROJECTS INCLUDE: 
* Sferics Locating System AN/FMS-3 
* Electronic Beam Steering Sub-system 


¢ Antenna System AN/BPA-6 


STAVID Engineering, Inc. 


(J J 
SVWULGDA OF LANA 


¢ 





OTE CUT Mea ee ee a ee 
on Stavid's advanced systems engineering teams 


rn 0) 0 Os es) 


Test of a warhead developed by Rheem that utilizes a new principle in the state of the art of 
warhead design. Rheem development is fully supported by test sites, chemical laboratory, 
ballistics tunnel, and a separate Explosives Loading Facility. 





For the past two decades and through two major conflicts, Rheem Ordnance 









has been a force to reckon with. As a major ordnance contractor for our 
Armed Forces, Rheem produced millions of shells and made significant 
contributions to ordnance technology in the design, development, and 
produc tion of fuzes, rockets, practice bombs, land and underwater mins 
and other conventional armament 

Today, all branches of the Armed Forces continue to look to Rheem 
for leader hip in Explosive Ordnance, Missile Warheads and Fuze ’ 
ind Basic Research. A partial list of current projects underway at Rheem 


include 


Newly developed fuze for Nike 
Hercules warhead —designed, 
tested and produced 
by Rheem 


MINI GRENADES, PRACTICE BOMI 

NON-NUCLEAR WARHEADS 

WARHEAD ADAPTION KITS 

FUZI AND SAFETY AND ARMING DEVICI 

EXPLOSIVELY ACTUATED VALVES, SWITCHI EPARATION 
EXPLOSIVE FORMING OF METALS 

EXPLOSIVE RESEARCH AND HYPERVELOCITY IMPACT 
RELIABILITY AND LETHALITY STUDIES 


Rheem Ordnance makes many products that it hopes w 


er be used. But the ultimate i iability is carefully a 
i e used. But the ul imate aut reliabili carerull BDU-4/B: one of a family of Advanced warhead for Nike 
“ engineered into every Rheem product, so that, should an full-scale practice bombs Hercules: developed 
aggressor strike America’s defenses will not be found la ! developed for the tested and produced 
. Air Force by Rheem by Rheem 
Kor » e complete nformation on Rheem Ordnance . f 
rbility, te to Dept. OR-707-1 : 


RHEEM MANUFACTURING COMPANY 
Defense and Technical Products Division 


11711 woodruff aveo €, downey, califor 
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R f CE N T NEW IDEAS IN for lab, production test, 


test maintenance, or as a 


PATENTS PACKAGED POWER rerren roduc 














> 
i ee a — 
; “ - 0.01% regulation—Why be half safe? 
- gan , You can get a-c line voltage regulation 
: o ; ‘. wy ‘ to the exact degree of precision you 
nt , 7 ‘ need fro Sorensen. Model 2501 
=< ’ (left) regulates a-c line voitage to 
Screen for Jet Engines Pate im oF + 0.01% at 2500 VA. Other Sorensen 
/ ! . ° a-c models range in precision from 
! “ aad meter calibrators to rugged ‘constant 
voltage transformers,” designed to give 
f you maximum volt-amps per dollar 
ss Laetanved pices wis wi Aah UO 
gine re Fully-transistorized regulated d-c 
uw uct reat t supplies The most complete line of 
Psuch I t ! transistorized low-voltage d-c power 
supplies on the market—like the new 
Model Q6-2 (left)—is offered by Soren 
. sen. Regulation accuracy is 0.25 
(line and load combined). Life its ex 
eptional. Response speed is extremely 
fast. They me with voltage adjustable 
e over 2:1 range (Model Q Series) in 6 
12, 28 vde and capacities to 200 watts 
Also in 0-36, or 0-75 vde continuously 
variable ‘‘Rangers'’ (Model QR Series) 
of 150.watt capacity 
| 
Here's a d-c workhorse for 
; rack-panel equipment—New Sorensen 
Model MD supplies feature magneti 
regulatior semiconductor rectifier: 
ipacitance-input filters—and low cost 
What's more you get any factory preset 
voltage you want, from 2.5 vdc to 1000 
Rocket Decelerated Mine vd Available in & sizes from 28 to 
3000 watts. No switches, no fuse 
(short circuited output is not recon 
; a mended, but is not damaging). Idea 
“ Be _— . pes for powering your 19” rack-pan¢ 
, 2 = " equipment 
Sorensen has many other ideas for packaging power to your needs, includir 
, 5, f standard off-the-shelf models, both electror ind tra torized, to take re of 
- almost every need for controlled power— whether a r dc, low or high volta 
: or high current. Ask for the latest Sorenser ita And let Sorensen er 
talk over with you a complete power system for your plex electronic equipment 
lated when t é t SORENSEN & COMPANY, INC. 
° Richards Avenue, South Norwalk, Connecticut 


WIDEST LINE OF CONTROLLED-POWER 


Bomb Safety Device EQUIPMENT FOR RESEARCH AND INDUSTRY 


IN EUROPE t ‘ t wit 1 IN WESTERN CANADA 
IN EASTERN CANADA, Bayly f C g. Ltd. IN MEXICO, M 
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Tough, light 
Flynn extrusions 
frame 
- "battle shelters” 
‘ for electronic 
equipment 








Drop them from helicopters. Bang them bilities—all the advantage of Flynn 
around in trucks. These “battle shelters”’ iluminum extrusions. Write, on your let 
for electronic equipment are combat terhead, for help, advice, and ideas. All 
ready. They're ribbed with tough, light- free from Flynn, of course 


weight Flynn aluminum extrusions 
for handling ease as well as ruggedness 


As a supplier for Gramm Trailer Corp 
working for the U.S. Army, Flynn meets 
rigid standards. As in its work for other 
experts in our armed forces and industry, 
Flynn supplies quality extrusions formed 


to exact specifications 


Flynn will do the same for you. You can 
depend on Flynn for alloys and profiles of 
maximum strength and minimum weight 
For strict adherence to specifications. For 
fast, as-promised deliveries. You = can 





order large or small quantities in custom 
or stock profiles 


Plan, today, to investigate all the possi 


MICHAEL FLYNN MANUFACTURING COMPANY 


 &_ WY PM/ Pr! 
PALUMINY Mw | 


ete 
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vided I 


Guidance Device for Missiles 


BOTH 
and cold 
targets through 








BIRD’S IR VIEW... : — 
of a Hot Stove Pipe ‘ | 


The wedding of optics to electronics may well be the a ? eile 
marriage of the century...a Tl-fostered union produc- 
ing infrared guidance systems capable of finding, 
evaluating, rejecting false targets, and directing its In Fis 7 ore . ore 
“bird” to point-of-impact. Texas Instruments — leading , 
producer of silicon optics for infrared applications — typ { 

has achieved an intimate understanding of this and other t t 
unusual materials for specific portions of the spectrum. . Tie 











Fig. 1. Missile and guidance beams 


In one of the nation’s best equipped facilities, TI optics 
specialists design, grind, polish, and coat silicon lenses, 
prisms, windows, and other elements with the precision 
accuracy necessary for even the feeblest IR signals. 
Backed by a full-time engineering service with fast com- 
puters for design execution, the Texas Instruments optics \\ ’ not tray 
team has the “know-how” to carry through your project t ude bear 
from sketch pad ideas to custom-made systems. For 
detailed information on any phase of precision optics 


technology, contact SERVICE ENGINEERING. ) ees 


O OPTICS DEPARTMENT = = == == a 
ypergolic ame irower. S . 


TEXAS INSTRUM ENTS | een 


INCORPORATED Irn 
{® 6000 LEMMON AVENUE tes 1 stor for ciectine ° 
DALLAS 9, TEXAS t] 











How to start an Industrial Revolution. Avco's Lycoming engineers have done it, with a 
jea in power. Gas turbine power rugged, lightweight 
in production for aircraft, Lycoming turbine we adaptable r boat heavy truck 


uses. Look to Lycoming turbo power to create 





AVCO MAKES THINGS BETTER FOR AMERICA AY MANUFACTURIN RPORATION THIR AVENUE. NEW YORK 
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taming toughest terrain... 


TO MOVE MORE MEN, MORE MISS/LES AT MORE SPEED, W/TH MORE MOBILITY! 


Only modern, multiple-wheeled rubber-tired vehicles 
can be so versatile. They combine both mobility and 
speed are ¢ apable of fast highway movement and 


provide exceptional maneuverability over almost 


any kind of terrain. 


¢ All Wheel 


Traction ¢ Low Floatation Pressures * Proven Cargo 


These vehicles have the advantages of 


Stability © Greater Load Capacity 
And most of these vehi les can be made of standard 
axl 


the world-wide military supply 


; and transfer cases which are available through 


system These same 
parts can be assembled in combinations to make driv- 


ing units for four, Six or eight wheel vehi les 


Today Rockwell-Standard leads the way for the in- 
dustry with Timken-Detroit 


tandem axles, trailer axles and transfer cas« Ss; 


steering axles, drive 
axles 
and Hydra-Drives 


torque convert rs and powel shift 


transmissions. 


tockwell’s 50 years experience in designing, en- 
gineering and manufacturing, plus their advanced 
research and testing facilities insures you of the ut- 
most in dependable, highest quality products. Look 
first to Rockwell-Standard for the best in power trans- 


mission components. 


Plants at: Detroit, Michigan * Oshkosh, Wisconsin 
Kenton and Newark, Ohio * New Castle, Pennsylvania 


an aa. 
KLE S 


ROCKWELL-STANDARD CORPORATION 
v s 


N AND AXLE O 





959, R-S Corp 


WORLD'S LARGEST MANUFACTURER OF AXLES 
FOR TRUCKS, BUSES AND TRAILERS 


Products of ROCKWELL-STANDARD Corporation 
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... speaking of 


F . . " ena j 
Missile Ground Support { Kau 


WE CONTRIBUTE 
COST-SAVINGS TO THE 
BOMARC PROGRAM 


When the Boeing Bomarc IM-99 is launched, 
FMC-built ground support equipment will 
be used. 

Erectors, launch bases, flame deflectors 
and power control units, production-engi 
neered and manufactured by FMC under a 
Boeing contract, automatically position the 
long-range surface-to-air missiles for firing. 

FMC’s capability for economical produc- 
tion, resulting from over 17 years’ experi- 
ence in designing and producing defense 

. materiel, has effected important savings in 
the ground support equipment phase of the 
Bomare program. 

FMC will assume full responsibility for 
any phase of your missile ground support 
equipment project, fixed or mobile, from de 
sign concept through development, engineer- 
ing and production. Long experience with 
military requirements and completely inte 
grated facilities devoted exclusively to the 
manufacture of defense equipment are fur- 
ther assurance of on-schedule delivery. Con 
sult with FMC at the initial stage of project 
planning. Contact us today for more infor- 
mation. 


Creative Engineers: Find stimulating 
challenge at FMC’s Ordnance Divisior 


Operated by the Air Defense Com 





mand, a Boe ng Bomorc climbs 
skyward from its launcher. FMC 
building ground support equip 
ment for this supersonic missile 


= 


Putting ldeas to Work 


Ordnance Division 


At 


We FOOD MACHINERY AND CHEMICAL CORPORATION 


FOOD MACHINERY NM 
AND CHEMICAL 
conProration F 1105 COLEMAN AVENUE SAN JOSE CALIF 
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Recent Patents (Contd. 






















invention to utilize hype rgolic | iprope llant J 
. combinations ¢ jected either I iralled o1 
slighty converging streams so that ignition 
ccur | ‘ opellants mix, without 
other ignitit means. Flame temperature s 
A ipproximat 000 degrees Kelvin, which 
F i \ s con ider abl il CXCcss of a oline alr 
/ flame te erature 
/ The operating valves can be opened s1 
multaneously to produce ignition and 
stoichiomet flame. If flame persistence 
desired. ejection of fuel only can follow 
. * . the original tenitiot in which case the 
in-flight refueling stores,@ 
tuc you ur-burt it a reduced rate 
. . linall n the target is of combustible 
missiles and rockets, sintanies tale’ tlacesiient Gane eam te 
tion of oxidizer alone 
Explosive Charges. 
reian i 4 | 
charge fr 
cece ve 
the quid ¢ 
ind to Coo iro A 
iuse it t idify. Be 
1 rT it ree 
t ce cal f t ° 
i tric ¢ 
e not i rable to 
f vulvar 
' 
tonati 
ent t liquid « 
t} ] ? 
ri etrica 
rou tt ma 
HARCO CONTAINERS ARE THE OWLY 
fiberglass containers approved by BuAer for handling in-flight refueling stores. Underwater Explosive Container 
Far lighter in weight than steel containers, they. also transport the Harco [ S458 1A 
developed ground handling trailer for moving of stores from container to air- , , ‘ j all 
craft. Type 1500 Harco Container is 181/,-feet long, 41/4-feet diameter. Unique . a 
design of end sections permits reversing and telescoping into center section :, 
J 
for empty-return shipment, reducing length to less than 10-feet. ! 
ite 
( « 
P ' 
al ter 
a 1 
Harco Containers can be stacked three Note end sections reversed for empty 
high for conservation of storage space; shipment. Seven Harco containers with i 
provision is made for sling or fork-lift their integral ground handling trailers 
truck handling can be shipped in the same space re 
quired for three conventicnal containers ca tet 
3 . -\ ‘ P : aires 1s = 
Sapte ye ET | yy | | 
C= YY , riot £ ais that the t ' fy 
~~ ——_ a *% _—_—_— 
7 — DB _ = . yer a . 
write for literature and quotations on your con- thre ter 
tainer and ground handling equipment requirements. c ) 
“7 t t ( i 





EMPLOYMENT OPPORTUNITIES FOR TRAINED MECHANICS 


HMHarco Conrartrers i, a sgn Asn the canister 


A DIVISION OF HARBOR BOAT BUILDING CO 
258 CANNERY STREET, TERMINAL ISLAND, CALIFORNIA 
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HLI-119 TACAN TEST INSTRU- 
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numbers you 
can count on 


up here... 


because they're 


proved right 


down here! 





the cockpit 
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Significant develepments 


zi ee Hoffman Electronies 


HOFFMAN LABORATORIES DIVISION 


s of high calibre. Please address 


at Heffman have created positions for scientists and engineers 








SPACE ARMAMENT 


Captain Edwin E. Speaker, U.S.A.F. 





Weather Data by Rocket 


First Spaceman 


Space Weapons Systems 


| , ( 
} ) 


Manned Satellite 
( H 





Air Force Research Vehicle.—T! 


\fJ.7 d wa ’ t. f f t by Nort ‘ ok A wtictin i 
merly chief of the Falcon t f ft future. | fa] ; P ae a 
sile Project Offi t Hlolloman 
fir Fo 7 V. Mex. He ts 
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ARCTIC DEWLINE 


TO 'PROPIC: MISSILE RANGE 


DRESSER-IDECO RADAR TOWERS 
SERVE ON AMERICAS FIRST LINE OF DEFENSE 


Far into the frozen Arctic, radar towers built by Dresser- ing four of the tallest man-made structures in the world 
Ideco support radar antennas that guard our DEW Line For the Greater Pittsburgh Airport, Dresser-Ideco ha 
frontier. Farther south, where warning lines stretch built hangars with a clear span of 278 feet—one of the 
across the land and out into the sea on “Texas Towers,’ widest ever erected for three-hinged steel arches. In 
Dresser-Ideco structures serve the second and third lines addition to building electric power substations, and com- 
of defense. And at the present time, Dresser-Ideco 1s mercial and industrial buildings, Dresser-Ideco ha 
developing missile guidance and tracking towers designed and built the first drive-through mechanical 
parking garage 

Defense equipment such as this is a natural outgrowth . 

of Dresser-Ideco’s background as the most experienced No job too complex, no structure too large Dre 
prepared to take full responsibilit 


supplier of specially designed, fabricated metal structures Ideco engineers ar 
t th moplet facilit 


Dresser-Ideco, for example, has built more than half of to design, fabricate and erec 
the TV towers over 1000 feet high in this country, includ meet civilian and military defense requirements 


DRESSER-/DECO /S ONE OF 14 SS'ER 
| 


DRESSER OPERATING COMPANIES 
VRIES, 1c. 


WHERE MEN WITH IMAGINATION L + GA! 
EQUIPMENT puswieat 


PLAN TOMORROW'S PROGRESS TODAY! f AND TECHNICAL neon 
. SERVICES INDUSTRIAL 
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ARMAMENT ELECTRONICS __. 


W. H. Van Vliet 





Inertial Navigation System 


eyes for 
the silent service 


During her history-making voyage 
under the Polar icecap, the Nautilus, 
like all other submarines in the 
atomic fleet, carried two periscopes 
designed and manufactured by 
Kollmorgen. ‘The high degree of 
optical and mechanical skill required 
to produce these periscopes can be 
drawn on to solve your remote view 
ing and inspection problems. For 
literature, write Department !!1M 


KOLLMORGEN 


optical corporation 


NORTHAMPTON, MASSACHUSETTS 








Leading missile 
manufacturers use 


KOHLER 
PRECISION CONTROLS 


The complete Kohler line in- 
cludes valves and fittings for 


Space Probe Antenna. 
aircraft, automotive and indus pace ‘ 


trial uses—manufactured with deies , 
superior facilities Dy an ex 
perienced organization under 
unified supervision Our engl 
necrs develop ‘ ontrols to speci 
fications for volume produc Lion, 
Write for information 


cunamantonih 


& Molecular Electronics 
Check Valves: - relies cath 


Connections 
MS 1 Flarek 
ind gasket 
Burst Pressure 
MS-24 Flared tubs 1500 PSI and 00 PSI 


ket seal 
aes Soe Temperature Range 


Operating Pressure 65 F to 275° F 


1500 PSI and 3000 PSI Material: 
Proof Pressure 1500 PSI Aluminum 


1) PSL and 4500 PSI 1000 PSI Stainless Steel 











KOHLER CO. Established 1873 KOHLER, WIS. 


KOHLER or KOHLER 


lumbing Fixture . Br 
Electric Plants + Air-cooled Engines 
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on fabricating facilities 
for aluminum ? 


Let ALCOA’S JOBBING DIVISION a ing Aeatia: Gok dle Oe a 


plus 


Be YOUR Subcontractor! bottom cost 


WAN'T TO know more ’Write Aluminum Co 


. —— of America, 2051-‘ Alcoa Building, Pittsburgh 
WANT TO stretch your aluminum fabricating facilities, ' 


lari ' k ; or 16 page booklet on the Vil ible 
é ‘uli during pei roducti riods? 
particularly ring peak production period Alcoa’s Jobbing Division. Facil st anaes 


THEN CALL on Alcoa’s “‘custom-service for manu for welding, rolling, brake-formu bending 
facturers’’—the Alcoa Jobbing Division. From a single finishing, testing and other service You'll be surprised 
tiny component to the most complex subassembly, con how much Alcoa can help you hten your load' 

sider Alcoa’s Jobbing Division for any part of an alu 

minum fabricating job. In the field of aircraft and mi ' ' ‘ , 
sile components, especially, Alcoa’s facilities and exper! Vv. 

ence are unmatched anywhere in the world __¥_ ALCOA %. Exciting 1W Alcoa 


COST ’ Frequently / than your own co Alcoa Presents 
AgC.TV 


accountants would report for a do-it-yourself job. Fon 
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Glide Slope Antenna.—A new instrument landing 
untenna is being developed under Civil Aeronautics 
Iministration sponsorship. This new glide-slope antenna, whicl 
luated soon. mav be placed ! vay whereas the 
ILS antenna must be locates a high mast or 
instrument runway is proposed antenna sys 

the pilot p ind the aircraft on 


under no-visibility 


Infrared Tracking.—It i | 1 tl itnik TIT has beet 
tracked u Fully 1 t ri Aerojet-Gen 
a Navy 

he desig 

Projects Agency’s 


certain radiatior 


lobal visi oe : 
global vision nao ay ie ae oe 


Accurate, detailed viewing under 


adverse conditions on land, in the 

nates Teencasleal santo tesearch 
air and under the sea presents spe Meteor-Burst Transmissions t 1 earcl 
heen carrying o1 experiment wel J EF sponsorship 


cial problems Kollmorgen observa 


tion systems, some incorporating 


neteor-burst eT nid to tran 


television or special photograph inces greater in 1,000 n 1 
equipment and measuring device jamming and direction 
are solving these problems in in ind teletype over 
dustry and defense. For literature ’ istar ‘ \ neteor-burst technique 
write to Department 21M stored on magneti ipe which are transmitted 
1] 


rates during the small intervals during which a 


to serve as a reflecting 


KOLLMORGEN High-Temperature Transistors e Wright Air Develop 


optical corporation ment Center j wnsoring the development of diodes in transi 


NORTHAMPTON, MASSACHUSETTS 1 r of ion at 400 degre ntigradé. using new 


iterials enide, and indium ph 





ported f ralline irsenide rectifiers hi 


| whicl will ( i a 350 ce yrTrecs centigradk 


Missile Range Safety System.—Vandenberg Air Force Base 
- ' . . 
if recently rece | king 1 impact predictior 
\ vhich pro Ies re \ i vill ure immediate 
" ) nissile hi ‘ will predict the 
l if o explode iv tf 1 1 rt 
f 1 vp extremely 1a 1 Vy missi I 
ny 1 the world e« 1 } . } 


FULLER 
GUN BRUSHES 
ARE SUPER-RUGGED 


Fuller Gun Brushes are built to take it. The 


1 
oper 


brush material is packed solidly into a metal 
channel. This anchored-in-metal construction 
able to store 
produces a brush face of maximum density 
. outer space 
Gun bores are cleaned more thoroughly — the : 
Division 
brushes stay on the job longer ae VEse 
held 
ele 


nunicatior 
it valuable pi f equipment for lunar 


unmanned space craft, ‘and for interplanetary 
recorder can record and store data of the universe durin; 
INDUSTRIAL DIV. ong periods when the space craft is out of direct radio contact 


1 . 
1 then transmit a i iccelerated 


mt FULLER BRUSH co. Bites. | Sows ice ee 
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EAPONS KNOW-HOW 


Give this to a defense-minded friend 


Let him know about our patriot group oft m irly $2,000 
Americans who are active ly building irmament knowledge 


and skill for the defense of our country. 


As a member of the American Ordnance Association he wall 


learn about the design, production, and use of today’s complex 
weapons in ORDNANCE magazine, THE COMMON DEFENSI 


newsletter, and other A.O.A. publications. 


He will belong to a local A.O.A, Post or Chapter and be invites 
to visit industrial and military establishments, and to attend 
the national annual meeting which includes weapons 


tests and demonstrations 


Tell him, too, of the pr rsonal satisfaction you le rive 


from being a member of the Ordnance Association 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C 


APPLICATION LOR MEMBERKSHI 


NAME 


ADDRESS 


COMPANY POSITION 





eyeway 
to a hot cell 


A number of reactors including the 


newest commercial one at Shipping 
port use KOC periscopes for un 
derwater inspection of fuel element 
are dramatic demon 
ability 


These devices 
strations of Kollmorgen’s 
to solve remote viewing problems 
through a skillful combination of 
optical and mechanical knowledge 


For literature, write to Dept. 31M 


KOLLMORGEN 


optical corporation 


NORTHAMPTON, MASSACHUSETTS 





Wedemeyer Reports! By Gen 








NORTHERN 
ORDNANCE 
INCORPORATED 


SUBSIDIARY 


NORTHERN PUMP 
COMPANY 


x * * 


MINNEAPOLIS 
tit tess | 


~ *k * 


PRIME SUPPLIER TO 
BUREAU OF ORDNANCE 
U.S. NAVY 











Albert ( Wedemever. New 


14° pp SO 
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AIRBORNE RADAR... 





The APS-67 Airborne Radar . . . designed and 
developed by The Magnavox Company in con- 
junction with the Navy Department, gives 
eyes that see by both day and night to the 
Crusader. 


The APS-67 delivers the utmost in performance 


and reliability for this Navy Fighter . . . clearly 
demonstrating The Magnavox Company's » a 
ability to produce and work as prime con- wd» 


tractor on a complex electronics project. 











MAGNAVOX capabilities are in The Fields Of Air- 


PRODUCTS 
THAT SEE BY 


borne Radar, ASW, Communications, Navigation 


Equipments, Fusing and Data Handling . . . your 


inquiries are invited, THEMSELVES 


RMAaqnavox 


GIVES THE CRUSADER EYES! 


COMMUNICATIONS RADAR DATA HANDLING 





THE MAGNAVOX CO. « DEPT. 46 «© Government and Industrial Dit on *¢ FORT WAYNE. 
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missile watcher 


At the Cape © 


launching site 


inaveral mussile 
detailed observation 
from a safe distance 1 imperative 
it the critical moment of firing. A 
Kollmorgen mil ile periscope m ikes 
effectively 


bining optical and mechanical skills 


com 


this possible. By 
Kollmorgen produces complete re 
mote viewing, testing and in pection 
instruments for industry and de 


fense. For literature, write Dept. 41M 


KOLLMORGEN 


optical corporation 


NORTHAMPTON, MASSACHUSETTS 





We are thoroughly 
familiar with 
Government 
Inspection 
requirements 
pecification 

ind procedure 












METAL 
STAMPING 





With our engineering 
know-how and equip 
ment, we can create 
and produce the ex 
act stampings you 
need accurately, eco 
nomically and on 


time 


j$—— sw —___» 


Send your blueprints 


for our quotation. 


55 Fisher Street 
AT ae Massachusetts 


ROM PRESSED METAL CO., INC 


824 


Book Reviews (Contd.) 





Nautilus 90 North. By Comdr. William R. Anderson, U.S.N., 


with Clay Blair, Jr. Cleveland: World Publishing Com 


pany. 251 pp $2.95 
THIS is the intensely interesting re rd of one of the great 
idventure stories of our century and one of the most rema r 
yages in the history of man. The title of the book derives tro 
the t ¢ i ige whic ( ! r Anderso capta t 
ered subma e } ent to the ( ‘ 
Na ( ne I ntor ing i that the ubma P 
the t ¢ and 1 the ' et the f t tra 
f ‘ Pacific to the A P 
t i ( le t t { ? ? hye i ? A 
ca ment. But it is Cor and 4 
“ f atte ++ + 4 e of 1958 i 
( the theult teat thre t te! | 
en ilit fa ‘ ‘ , 
‘ iT f 
( 1 ¢ 1 t F 
er ft t é He t 
| ‘ \\ inet , ~ a , ¢ meelf 
ea eT i rat eat 
t DOO lea t tl t ‘ rate ( r 
et the darn the , it ‘ 
N t it ( r ; t 7 
Oper ( i ( | ect t 
carr u t \ ( ce me e cou 
\ ear ed ¢ ) ‘ alle the te 
t t the Weste \ c | ( \ r 
( ent that at ast ne lhe tra t f 183) 
¢ WN ()'( 


The Soviet Navy. Edited by Comdr. M. G 


New York: Frederick A. Praeger. 340 pp. $7.50 
eeR i future ir the struggle at sea will be ot 
importance than it is in the last M al 7 
tM t {i Defe ¢ beh ( 
Cc \ \\ ™ | , ‘ 
tserne uh Gs cot 
’ 1¢ {) ? ‘ 7 t 
een se A , , , : ¢ r 
‘ il ‘ t t T t t ‘ 
relat 
l t cit formatior ‘ er i 
ca ma Cast elf-¢ i ( e os t Na 
é t present the first ut tat r | t ene r 
irve f Russian naval pn ¢ i! t ie1 alized and be 
N f World War I to the sec ranking navy of toda 
\ ed international te f ¢ ert cludit Brit 
American, Fret ind German authorities cover ill aspects of 
tu i ival affa including t resent size of the Soviet 
N cat of hase trainings 1 i 
ft etiect r it ther navi * the | 
t eater mart of this he ea I ti esent t 
ch experts as Hanson Ba \ iral Eller, U.S.N { 
Ach 1 Nie R.N., diseussi the broad aspects of Russiar 
trategy and the nature of the threat it pose to the West 
M _ I KY 


Up Came Hill—The Story of the Light Division and Its 
Martin Schenck Stackpole Cor 
pany. 344 pp $c oc 


Wi 


Leaders. By Harrisburg 





t e ( | War in keeping its Regular Army almost 


ORDNANCE 








~~ 


Deep in the ocean, a submarine telephone cable 
system is extremely hard to get at for adjustment or 
repair. This makes it vitally important to find out what 


can happen to such a system before it is installed 
Bell Laboratories enginect do this by mean ol 
tests which simulate ocean floor conditions on dry land 


Among many facciors they test for are the effects of 


immense pressures on amplifier housings and = thei 
water-resistant seals. They also test for agents which 
work very slowly, yet can cause serious destruction over 
the years—chemical action, marine borers and severa 
species ol bacteria which strangely thrive under eal 


pressures. 
Through this and other work Bell ‘Telephos 


Laboratories engineers are le irning how lo create 


better deep-sea telephone systems to connect Ameri 
to the rest of the world, 





“Dry Land Ocear under construction at Bell Laboratorie 
imutlates ocear floor conditions is ised to test ¢ inge } 
cable | oa e cable ire |} ed pipe wi ( un 
salt water inder deep-sea pressure The co eted } 
roofed in and riled with water which maintair tne pipe 


at 37° F.. the ten perature of the ocean f 





A BELL TELEPHONE LABORATORIES eawater 


and sed U | 

i e of f ila ( 

RESEARCH AND DEVELOPMENT , F = ond 
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fire control 


Where hit or miss means life or 


death, Kollmoryven fire control de 
wes put the projectile on target 
and keep it there. Combining opti 
kills, 
demonstrate the type 


cal, mechanical and electroni 
these devices 
of highly 


Work Kollmorgen is 


precise instrumentation 
prepared to do 
for you. For literature on fire control 


write to Department 91M 


HROLLMORGEN 


optical corporation 


NORTHAMPTON, MASSACHUSETTS 





NIAGARA Aero 


SECTIONAL HEAT EXCHANGER 
A Self-Contained Cooling System 


@ Niagara Aero Heat Exchanger offers a completely 
self-contained system independent of any consider- 
able water supply, replacing both shell-and-tube 
cooler and cooling tower. Water consumption ts only 
the evaporation and the small amount passed as blow- 
down to prevent hardness build up. Net saving is 
95% of water used in cooling from external sources. 
You solve the problem of water supply and disposal; 
you save much additional expense and equipment in 
water handling, 
piping, pumping. 
Casing panels are 
removable with 
full access to all 
parts and interior 
piping for easy in- 
spection, Sections 
are shipped as flat 
panels with saving 
in freight charges. 





Write for Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. 0-3, 405 Lexington Ave., New York 17, N. Y. 


826 





Book Reviews (Contd. 





tact as a unit, the South gave high rank to We yinters and 
utilized them to provide trained leadership to the e army 
Capt \ }? Hill lr S.A vas immediately commussioned a 
colonel, C.S.A ind soon advanced to t i f major genera 
Although this young officer had ne c s battle exper ce 


he was rated by Lee and by Jefferson Davis as the top divisiona 


commander of the entire Confederate forces. He wa rt give 
higher rank only because it was not tically « edient t 
designate more top commanders from Virginia 

Che book does not have the free-flowing stvle of the conver 
tional Civil but th 





War book. It is more labored in its 


tudent of military tactics will find that 1t contains more usetu 


meat than the ordinary war books. Strategic and tactical data 


on the various battles have been more carefully examined here 


than is usual in works of this kind. Probably the greatest value 
in the book will be found in the intimate character studs ot the 
leaders in both armies 

Unquesti iblv, the cont ial victori t e ( federate ur 
ing the first two years were due t to the in etence I 
the Unior leaders vho had far wperior forces a 1 uperi 
equipment While Lee considered the | } tic (se ' | { 
is “little better than a vermin which ought to be | essed 
Ms Opinion of McClellan was more of pity. During the Seve 
Day Battle McClellan continuously withdrew before weaker 
force ermitting the Contederat ind feed t 


elves from the supplies he left behind 


The bool not easy reading 


The Story of Aviation. By David C. Cooke. New York 


Archer House. 256 pp. $4.95 


his ry 


to of man’s attempt to fly into 256 pages of text and illu 
trations. He has handled this story with unusual competence al 
kill, tracing the history of flight from man’s first aspirations 


ind dreams of emulating birds to the fantastic accomp! 


of today’s aircraft 


The many failures of the past centuries and the dithculties 
identifying the meager early successes are vividly tol Early 
experimenters were unsure of their theories and lacked cont 


dence in their results until the Wright brothers first demor 


strated powered flight. This achievement created the confidence 


necessary to get a considerable number of people making ar 
flying aircraft within a few years 
[he public interest in these early successes provide 


distribution of available technical data. This cumulative ex 


perience a analyzed by scientists and engineers provided the 
key to further advancement, and the rate of advancement of the 
science of aviation is still increasing 

The performance of aircraft, the met ho made them, the 


men who fle them (for peaceful purposes as well as for wartime 


combat is here described with a feel for the excitement w rt 
permeated the entire efttort 

Chis brief history of aviation will be enjoyed and appreciate 
by the reader regardless of how miu ( ki about 
ubject | . Mecn 


Henry Knox York 


Rinehart & Company. 404 pp. $6 


General Washington's General. New 


Uxpot RTEDLY much of the su t the Continenta 
Army was due to the vigor and orgar il ability of Genera 
Knox. In addition to his position as Chief of Artillery during 
the entire ir, he was at all times close General Washingtor 
vhere is constant drive, continuall eerful and optimist 
nature, and 1 vide capacity tor geal atior vere Of great 


service to the Commander in Chief 


t was Knox who suggested equipping the Army with tl 
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nefits, a. me > . a 5S Tes, 





eo Wiese ; haan, 
Checking Regulus | surface-to-surface missile prior to Chance Vought was judged a National Award Wir 
launching from experimental cart. For the use of ner in the Third Product Development Contest ' 


Ni-Cr-Mo steel castings in the launching cart, ducted by the Steel Founde: wiety of America 


How castings of 4330 nickel-alloyed steel help boost 
a missile up, push assembly cost down 


20-Ni-Cr-Mo steel castings re place 723 detail parts, Why Ni-Cr-Mo steel for the 
: . ahs ‘ The 4330 composition of 1 
eliminate J00 hardware ifems tH new launching cart 65 (y a Mo heat tre 


125.000 and 150.000 


Regulus I, made by Chance Vought, The carts, also made by Chances castings the ombinat 
is normally boosted skyward from a Vought, are assembled with 20 cast trength and great r} 
rail launcher. The Navy, however, 1330 steel cluster joints welded te “ an G — to the treme 
wanted a more economical launching tubing of the same material. These 
technique that would utilize a car- castings replaced 73 detail parts re of ad : 
rier’s powerful catapults ; . that quired in the plate-type fittings of vette i tance afte hsp ( 
would also simplify handling of the the experimental unit ed to prot M eel « } 
missile aboard ship. the idea. They also eliminated 500 plete inforn : ; 
hardware item ch as nuts and 
The answer was the expendable holts. Assembly is easier, and fai THE INTERNATIONAL NICKEL COMPANY. INC 


, ' / . 
eatapull cart yo ee above. more economical 67 Wa treet gnco J 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
March-April 1959 427 
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. 
British guns captured by Stark at Ticonderoga, and it was Knox 
who dragged the guns to Boston across the snow-covered moun 
tains. It is also suspected that it was with moral support of Gen 
eral Knox that the rough-and-ready Colonel Stark admonished . 
General Washington on Christmas Eve 1776, for permitting his 
army to rely too much on spades and pickaxes, and urged hin 
to teach his men to rely on their courage and their firearms 
Washington took the lesson to heart, and the very next night led 
his men across the river in a blinding sleet storm to win the 
victories of Trenton and Princeton 
The book gives many intimate details of the leaders of the 
Continental Army and the early American Government. But 
e probably the most useful phase of the book for the student of 
from ideas military affairs is the manner in which Chief Artillerist Knox 
vas able to build up a superior artillery force with little meat 
to instruments or skill at his disposal. The book is an interesting study of our 
first ordnance Kperrence GEorGE S. Brapy 
The sum total of the skills involved os ; : , ; 
in the conception, design, develop Ir. R.—Champion of the Strenuous Life. By William Davison 
ment and manufacture of complete Johnston. New York: Farrar, Straus & Cudahy. 141 pp. 
optical ystem frequently cut $3.75. 
across many fields. Kollmorgen com THis brief biography of Theodore Roosevelt attempts to re 
bines technical skill and complete create ti manv facets of his adventurous life. It does tl 
facilities for highly precise work in ee = by fifty or sixty excellent photographs, coverings 
optics, mechanics and electron every phase of his career; by apt quotations from his speeches 
These combined skills can help you ind writing and by a brief chronicle of the explorer, author 
solve your viewing, testing and in asadd cieekiat win theceme Ve twent - a] President of the 
spection problems For literature, lInited State 
write to Department 61M , , : 
One of the great causes to which Roosevelt dedicated himselt 
KOLLMORGEN + national preparedness. As Assistant Secretary of the Nav 
optical corporation on the ev f the Spal ish-American War he converted our 
NORTHAMPTON, MASSACHUSETTS peacetime naval force into an efficient combat organization. A 
‘resident e believed that naval tr ot} ' the ke t 
in : ind the only basis for an effective foreign poli 
rior to \ iW il | he tried to u the countr fror t 
icifist tha W het hostilits r eclared, he 11 
INDEX TO ORDNANCE e* eR ee ee a ee en 
eader a 1 creative tM t . sais 
VOLUME XLII iral traying a dyna ( t t 
elf, ge u l vfull t it t f lif 
t)¢ 
@ The Index to Volume XLII of OxrpNnance, with 
The Strange Ordeal of the Normandier. By H. L. Tred: 
title page for binding, is now available. It will be Boston: Little, Brown & Company. 231 pp. $3.9 
THIS is the story of a tough old tramp steamer with a still 
sent free of charge upon request to the Editorial : . 
tougher cre issigned to car cal ng Wor Wa 
t ( ‘ { tr icte blacky ite | ‘ { Dak il but t 
Offices at the address below ies i cilia “Ws Ocal Mii , Whe es ; 
fina | t locean | i é it i ‘ 
@ It covers subjects in the following 1957 and essly adrift th engines stal t thie i cer 
lead ! t »>survivors co 
1958 issues: July-August (No. 223 September- Mar nteresting details of the t car t ( t 
i or 1 th leadly fever ire QV i the tsta I { € 
October No. 224); November-December No is the manner in which the hard-l é : r the crew ed 
i rel il il { i | ku lly cl i it A Dk Cat t CT ul k 
225 January-February (No. 226); March-April the ravage f the plague. The way in which two of the de 
peratel ch en struggled t et steam in the donkey boils 
No. 227); and May-June (No. 228 It is ar- © that a radio call for help could be sent out is only on t 
ma cident lelineated here (, gE S 4 
ranged alphabetically by subject and author 
Dynamical Analogies. Second edition. By Harry F. Olson < 
New York: D. Van Nostrand ¢ ompany. 275 py $6.7 
AMERICAN ORDNANCE ASSOCIATION WHE appearance of a second edit ee arg er. eRe 
708 Mills Building ° Washington 6, D. C. the acceptance and continuing usefuln of a book. TI _ 
i irned econd ¢ tion beca r bviously a \ ic 
tica id to W king design engineer niinued ) 
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Voice of defense in the North 

















Philco Microwave supports Nike control network across Alaska 





Unattected by the most severe winter storms inham the devel 
pered Dy rugyed terrain impervious to electroni te! Veape Cl Out 
jamming Philco Microwave has been selected by the Wherever wi 
U.S. Army Signal Ottice to link Nike sites on the Alaskan Lacermel 
Detense« perimeter = 
Advanced Philco CLR-9 microwave equipment i re fre 
extremely reliable electronic Communication betwee I; nn a wi oul als 
these isolated guided missile Outposts. Because it pre vg oe F ln 
vides a completely reliable, unintert ipted comn 


uuons system in this frozen land, Philco Microwave 


become America’s ‘voice of defense in the 


North 
At Philco, the world of tomorrow IS NOW lo meet the he if | L C © 
challenge of advanced electronics research and engineer 
ing, Philco is pioneering advanced communications GOVERNMENT & INDUSTRIAL DIVISION 
sysrems such as that de velope ! for the Alaskan Nike sites 4700 Wissahickon Ave., Philadelphia 44, Penna 
And, at Philco, engineering ¢ pportunities are also expan 
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. age . 7 
in military applications |.2cc“c ese 
feedbacl new in this editior add sub 
= stantially to the value of the book. Concise 
and lucid, this volume is a contribution 
by a work y €T eer ton ike easier al 
more effective the labors of his colleagues 
James B. |] 
BOOKS RECEIVED 
Fundamentals of Advanced Missiles. by 
Richard B Dow New York John 
Wiley & Son, Inc. 567 pp. $11.75 
Guide to the Literature of Mathematics 
and Physics. By Nathan Grier Parke, 
Ill. New York: Dover Publications 
Inc. 436 pp. $2.49 
Guide to Nuclear Energy. By R. K 
Belchem. New York Philosophical 
Library, Inc. 77 pp. $3.75 
Ill-Starred General: Braddock of the 
Coldstream Guards. By Lee M« 
Cardell | ive! 
° A Pittsburgh BP 35 pp. S 
— WH . 
for mobile and portable shelters - Mb “a Kaiser Aluminum Foil. First | ti 
as-is. . Compile 1 \W\ Knight. ¢ 
Hunter Heaters are designed and = \ 4 ago: Kaiser Aluminum & Chen 
£ 
manufactured in conformity with military £4) Sa ! 34 $12.50 for 
specifications tor space, equipment and _— =~ use; co é Iree upon re est o1 
° . 
personnel heating in ground support systems a compat ett t tationer) 
for missiles, radar, microwave, monitoring a P ae seocgrape Gases . \I ul ler I 
centers, etc. Five basic Hunter models CR, pig reais — 
| S98 ann t72 19 
are available currently, some multi-fuel- —~ 7 a iia og . : - : 
Metalli ectifie an >rysta ) ’ 
burning, others which burn any type .. oat rye veces 
I> | ‘ ! { 1 .¢ r 
gasoline, each custom-engineered to F Rider Publ oi 
S| eT + ya 
. ‘ " . . > > " 
Spec ic requireme nts for the are e of c nd Naval Leadership | oe » Me 
use. Model range is from 15,000 to E Wolfe. ef eed ak oe 
60,000 BTU Hour output, all $ ~y <5 Institute. 302 $3 50) 
air-circulating, all thermostatically a £ a Nuclear Tactics. By Col. T. C. Mata 
controlled, all designed for fay \ { ind Lieut. ( L. Goldberg. Hart 
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Spicer Drive Lines 
Get Specified For 
The Toughest Jobs 


This self-propelled oil field vehicle is designed for top dependability 
in some of the roughest, toughest work you’ll find. Loads are heavy, 
often excessive. Dirt and grit are always present, and the equip- 
ment must be ready for prolonged and uninterrupted service any 


time of the night or day. 


Under these conditions . . . where highest quality, dependability 
and durability mean everything . .. you'll usually find Spicer 
transmissions, clutches, universal joints, PTO’s, and drive lines. 
Take a good look the next time you’re admiring a hardworking 
piece of equipment. You’ll probably find the name Spicer on the 


critical power train components. 


The vehicle shown is one of a type manufactured by Fred 
E. Cooper, Inc., of Tulsa, Oklahome, employing Spicer 
Series 1700 heavy-duty drive shafts. Cooper also builds a 
line of skid units using dependable Spicer transmissions. 


DANA CORPORATION : Toledo 1, Ohio 


DANA PRODUCTS Serve Many Fields: 


AUTOMOTIVE: Transmissions, Universal Joints, Pro RAILROAD: Transmissions, Universal Joints, 
peller Shafts, Axles, Powr-Lok Differentials, Torque Propeller Shafts, Generator Drives, Rail Car 
Converters, Gear Boxes, Power Take Offs, Power Drives, Pressed Steel Parts, Traction Motor 
Take-Off Joints, Clutches, Frames, Forgings, Stamre Drives, Forgings, Stampings 

ngs 


AGRICULTURE: Universal Joints, Propeller 
INDUSTRIAL VEHICLES AND EQUIPMENT: Transmis Seles Males. Comer Veletitin. Renee ete 


sions, Universal Joints, Propeller Shafts, Axles, Gear OF Joints 
Boxes, Clutches, Forgings, Stampings 

AVIATION: Universal Joints, Propeller Shafts, Axles MARINE: Universal Joints, Propeller Shafts 
Gears, Forgings, Stampings Geor Boxes, Forgings, Stampings 

Many of these products manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 





Clutches, Forgings, Stampings 
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Exclusive all-wheel drive puts pulling power on the front end of the Austin- Western all-purpose grader. 


Speed operations, simplify logistics with 
all-wheel-drive Austin-Westerns 


Versatile Austin-Western power grade! 
outperform all other . do so many 
more types of jobs than any other single 
vyrader on the market! They eliminate 
the need for two graders to perform 
pecialized tasks, such as fine or rough 
ditching and short 


vrading, sloping 


radius-turn grading, thereby simplifying 


logistical support problem: 


Low maintenance requirements 
Austin-Westerns are dependable; down 
time is low. They are quality built to stay 
in Operation under the most rugged 
conditions. A-W’s are 
for fast and easy field maintenance 

Military planning ts easier with A-W 


can be relied upon to 


simply designed 


on the job. They 


perform a definite amount ol work, 
have a proven capacits 


blade 


because they 


You can increase payload 4 


Austin 


BALDWIN : 


Motor 


Power graders . 


13-ft. blade 


angle for maximum 


times by using their full 
width, set ata 42 
power. You can do this only with 
Austin-Westerns and stll grade ahead 
in a Straight line. Exclusive all-wheel 
steering lets you steer both front and 
rear to compensate for the powerful 
sidethrust of a fully loaded blade which 
knocks ordinary graders off Straight 
line course if use of their fullblade width 
is attempted. All-wheel steering also 
gives the A-W an amazing degree ol 


manueverability. 


Driving power in every wheel 
All-wheel drive puts power up front for 
plenty of push-pull traction on every 
surface. There is no front-end dead 
weight to push around on an A-W! 

All operations can be hydraulically 


controlled from the cab without slow- 


WY @ SHELA construction coupmenr vivision 


sweepers . Road roller . 


Hydraulic cranes 


ing the job by stopping to make adjust 
ments. A-W graders are available in 6 
and 4-wheel models. Wide choice of ga 
or diesel engines with optional torque 
converter, All-weather cab, snow plow 
front end dozer blade, and other attach 
ments available for added versatility 


Write us today for more information! 


Austin- Western 210 hydraulic crane speeds air 
base construction by fast handling of concrete forms 


Oo 
“> wip 


BLH 


4 
Ham 


AURORA, ILL 


LIMA: SEALING 5 Sa" C 
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To: A.O.A. Members 


Subject: Your extra membership privilege 


As a member you have the unique privilege of nominating your friends 


and associates for A.O.A. membership. In doing so you can 


. win for yourself attractive A.O.A. Prints—suitable for framing 
and hanging in your home or office 

. earn the thanks of friends who want to keep up with today’s rapid 
advances in ordnance 

. increase the membership and effectiveness of your A.O.A 


help build America’s armament preparedness 


Simply jot down the names and addresses of your interested friends 
on the form below and mail to Association headquarters. We will send 
membership invitations to those who are not now members, saving you the time 


and bother of contacting them directly 


When four of your recommended friends become A.O.A. members you may 
take your choice of one series of A.O.A. Prints. Eight or more memberships 
entitle you to a second series. Iwo series are available: Series | portrays 
America’s ordnance industry in World War |; Series II pictures the development 


of European armament from the twelfth century to 1759 


You know that the continued growth of the Ordnance Association depends 
to a great extent on loyal members, like yourself, who recommend the Association 


— its work and its services—to their friends 


And you'll agree that this is a time when everyone interested in 
national preparedness will want to receive the benefits of Ordnance Association 


membership So please send in your nominations today 


NAME 


d. who Address 


ition telling 


the A.O.A City, Zone, State 


Please Print NAME 


NAME Address 


Address City, Zone, State 


Additional re 


City, Zone, State 


NAME 


Your Nam 


Address 
AMERICAN ORDNANCE ASSOCIATION 


Mills Building, Washington 6, D. C 


City, Zone, State 
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RAYTHEON SPARROWIII © 


New Navy missile, now 
with Fleet, guides itself, 
out-thinks target. 


Sparrow III is tenacious, accurate, lightning- 
fast. It uses a unique “wide-angle” radar target 
eeker which permits Navy pilots to launch 
missile from almost any approach angle and 
still score a hit. Once locked on target, Sparrow 
III guides itself, flying at several times the 
speed of sound, and unerringly intercepts the 
hostile aircraft despite evasive action 


Now operational aboard Navy carriers, Spar 
row III is slated for fighter squadrons through 
out the Fleet. The missile is designed and pro 
duced for extreme reliability; has a powerful 
warhead and all-weather capability 


Raytheon is prime contractor for the Sparrow 
III, under the Navy’s Bureau of Aeronautics. 
This new missile is another example of how 
the 37,000 men and women of Raytheon are 
contributing to national security. 


RAYTHEON MANUFACTURING COMPANY, 
Waltham, Mass. 


Excellence 


in Electronics 


RAYTHEON SPARROW Ill weapon system employs new 
“wide-angle” radar. Navy pilot can launch missile from 
almost any angle and hit the target. Missile guides itself 
automatically, relentlessly destroys enemy aircraft in spite 
of evasive tactics 


NOW BEING DELIVERED to the Fleet, Sparrow III arms 
the latest Navy jet fighters. This new 12-ft. long, 8 inch 
diameter missile is rocket powered, highly reliable, has all- 
weather capability. It is extremely accurate and carries a 
powerful warhead. 
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This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Sections of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





The Antimissile Missile 


ARPA research may develop an effective ballistic weapon defense 


Dr. Herbert F. York 
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The one program that has been added 
under that last aspect of our charter 1 
in the development of solid propellants 

not solid propellant rockets but only 
the propellants, Starting with the ballis 
tic missile defense program, this pro 


yram 1s, at the present time, not our 


largest in terms of dollar commitment: 


but it is our largest program in terms of 
ARPA 
en half of all 


personnel assignment within 


That l yuSsT ibout an ¢ 
the ARPA people ire 
] j 


missile derense 


working on bal 


| MENTION thi because it tre 

mistakenly as 
ARPA is the Department 
pace ayency. It is true that 
ARPA does manage 
ill the Department of Defense 
rograms bulk of the 
ARPA is not in the 


other progran I am sure this is the 


quent has been 


umed that 
ol Detense 
it the present time 
space 


but the work in 


space held but in 


he maintained in the future 


iy to pive 1 


f picture ol 
ire trying to do in the ballisti 
held to delineate the prob 
briefly and deseribe the approaches 

Detense Department is making 
ny at Dh problem of mn 
ballistic 


eption and destruction of 


iles before they strike their target: 
country 8, im its technical as 
most difheult and fan 


that ha 


hnolovy 


one of the 


requirement been placed 


wary te 


ould 
i sccond 
times the 


lore, ibout 


i Mach | 


So the time 


to take any action is ob 


hort 
} 


you able to detect it, yust for 


example, 200 miles out, that means that 


you have on the order of 60 seconds in 


determine first of all, that 


i threat, compute the trajectory 


oming object, make the nec 


ions to take action, and then 


make the in 
Sixty 


nterceptor up, 
thon ind destroy the taryget 
is obviously an extremely short 
hicl | 
vhich to perform all these fun 


ssiie 600 miles 


out, you ong as be lore 


Iwo minutes g ‘ an extra min 


838 


ute to relax if you learn how to do it in 
one minute! 

Another problem is the size of the 
ballistic Airplanes, 


mussile warhead. 


bombers—the kind of weapons our de 
fense system has been designed against 
in the past are relatively large vehicles; 


typified 


that they have sizes that are 


by dimensions of 100 feet. Their large 


size can act as a radar reflector or as a 


} j 
rentiector of some other kind of signal 
to indicate their approach. Ballistic war 


heads have dimensions measured in 


terms of feet. The areas involved are 


thus ten to one hundred to even more 


times smaller than the dimensions of 


So the detection problem 
difficult by this factor 


an airplane 
is made doubly 
Or S$iZe 

\ third factor is one of discrimina 
You 


magazine last 


ton, may remember seeing in a 


Summer sone pictures 


that were taken in connection with the 
Army 
cone reentered the atmosphere and 
Dhese 


obiect 


Jupiter program in 


nose 
was photographed on reentry 


pictures showed not yust one 


coming in but, in this particular case 


three the nose cone itself plus two 


parts of the vehicle that had been used 


to propel it into space, Of the three ip 


proa hing objects, the nose cone the 


one you would want to de stroy, was the 
le obvious and most difficult t 


neans, then, that inst 


warhead when it 
detect the ( other 


Tf the 


identally or de liberate 


vith it empt 


ill piece then il 


may he tens of 

" 

cts entering al 
enough, decoys 


ide d to make 


So the problem of diset mi 
out which one of 
warhead ts another 


the major probl ms. 


A FOURTH item which makes the 
nrol 


problem even more difficult 
the toughness of the incoming target 
to know exactly how tou h 
you would have to know 


how the 


, : 
probably would consist of a tar 


enemy had designed 


uch tougher than an airplane 


An airplane has large aecrodyn 


it has control surface: 
which 


and so forth, 


overpressures can destroy or break off 
On the 


other hand, a ballistic missile 


nose cone, such as has been seen in 


connection with the recovery program, 


is a neat, trim object, with no major 


projections to break off. So, the war 
head is, on top of everything else, prob 
tougher to destroy, and it 


is necessary to make 


ably also 
a closer hit 


would be the case w th past and pre 
aircralt 

r his proble: 

oO answer this probiem to trv te 


find a solution to the question of how 


} 


to detend against ba listic m ssile s; and 


to make an active defense ainst them 


the Department of Defense has insti 


tuted a 2-pronged effort. The first prong 


is represented by programs within the 
services which attempt to make use of 


existing state of the art or of things 


which we are confident will soon be 


come existing state of the art in order 


to develop i svyster whict in, we 


hope, make i successful inter 
the first versions of th enemy threat 
One principal component of this pro 


Nike Ze us 


Army, which consists in outline of a set 


gram 1s the system of the 


LLISSIHIC 


of radars to detect an incoming 


devices which compute 
and attempt to determine 
dar data which one is the 
a rocket to vo ul 


te reception 


HE. other 
program 
warning syst 


effort to dete 


something 

These two pro 
attempting to m 
or immediate rut 
ce eloy i 
igainst early i 

The other prong oft the 
ot Defense ipproacl 


ARPA prograi 


is to do the re 


is the 


pose 
ment necessary to 


| 


logical foundation or 


missile defense 


ballistic 


the next generation 


We can d 


, 1 
nto a number of su rst « 


one large irt with id 
vancing the state of making 
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further developments in radars and giv 
ing them a finer resolution In space or 
velocity: by attempts to improve power 
tubes and develop higher frequencies 
in so tar as they may be usefu 
veloping further computer components 
and new computational methods to 
make use of the data acquired; by de 
ising new MISSI or new subcon 
ponents of nissiies tO make int 

quicker and more certain, 

Thus one t the ARPA progr 
consists of rvil push further 
velopment i! val the State « the 
art of each oOo mponent which 
form bask 
which prol ibly, but not necessarily 
will torm a ba 

A second | 
in ballisti 
certain bas 
whicl take 
ballistic 
we hope W 
formation 


later 


Tense 


jpn ' 


il r 





The 30-foot Sergeant ballistic missile 
is invulnerable te any present means 
of countermeasures Army photo 
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ons’ effects of interest in connection 
with the interception problem. What 
happens when an atomic bomb explodes 
at a very high altitude near something 
else? How does the one react with the 
other? How does the destruction actu 
ally take place? What are the possibili 
ties of hnding other new phenomena 
that would be ol help in this problem ? 


Vhirdly, in 


lense program we also have in progress 


our ballistic missile de 


exploratory research and development 
designed to look for newer and better 
methods 

For example, instead of using radar 
might consider using, 


to dete t, one 


somehow, infrared. We have an inter 
esting possibility here in the fact that 
on take-off the rocket produces a large 
Observing this 


amount of infrared 


from satellites, for example, would pro 
vide us with a means tor doubling the 
warning time presently available 
Looking into other methods of inter 
ception besides the use of rockets with 
something — else 


om warheads 1S 


which we are doing and trying to en 
ouraye Chis includes the use of some 
kind of ray or beam or what have you 
This little but, 


nevertheless it doc s 


may seem a exotic, 


seem to he worth 
! 

looking into and may have some possi 
ble future use 


In the 


ponsoriny 


solid-propellant field we are 


basi research not a pro 


vyram mn the cle clopment ot solid pro 


pellant rockets. There are already, in 


this country, Numerous large proyvrams 
ro kets 


Min 


Polaris, and 


in the ce clopment of such 


They are in all the services the 
ute Man, the Pershing, the 
We, 


maller program in the development of 


oO on instead, are sponsoring a 


‘olid propellants pe é 


un, one might describe this 


al i program de 


Signe d to produce 


the t hnology on which to build the 


next veneration of solid propellant ron k 


ts—or the one alter next. In this pro 


gram, the primary emphasis ts on bas 


chemistry, synthetic chemistry—trying 


to 1dentily new possible compounds, try 


" 
ing to tearn how 


to make them, doing 


the necessary thermochemistry, physical 


chemistry, and so on—to discover the 


potential, the specific impulse, the tem 


peratures, ctc., of these new propellants, 


Chere are programs designed to learn 


more about the burning process that 


S40) 


takes place when a solid propellant is 
hired. Also, there are programs on ma 


terials in connection with nozzles, 
packaging, and so on. It is obvious that 
if we are gong to be able to make use 


of a higher temperature, higher per 
formance solid propellant, we also are 
going to have to find out how to build 
nozzles that can withstand the higher 
go with the higher 


ta) 


temperatures that 


performance. 


()' R third major program and the 

one which is at the present time 
the largest budgetwise is what is rather 
loosely referred to as “the space pro- 
gram.” This, as I have said, originally 
consisted, for about a period of four or 
five months, of the total national space 
program. This program subsequently 
has been divided into two parts, a civil 
space program under the direction of 
NASA, and certain military space pro 
grams ARPA. 


The ARPA programs can be subdivided 


under the direction of 


further into two parts—ve hicle develop 
ment and military applications of our 
newly achieved space-flight capability. 

In vehicle development especially, 
but in other areas too, the ARPA pro 
gram (2.e., the Department of Defense 
program) and the NASA program are 
very closely coordinated. 


The re 


advances in boosters, two in the 


are under development three 
mayor 
million-pound-thrust class, one involv 


ing the ce velopment of a large single 


chamber, and a million- or million-and 


-half-pound cluster. The former is un 


NASA 


two large thrust 


der the direction of the 

In addition to these 
engines, there is also the de velopment 
of a high-energy liquid upper stage 
which uses liquids having a consider 
higher 
.erosene-oxyyven combination 
high ne 
idditional Stave to he 


ICBM boosters now being de 


the 
Chis 
vy upper stage 1s for use as an 


used 


ably specific impulse than 


itop the 
veloped is 


1 part of the missile program 


Incidentally, in this connection one 


cannot overestimate the very great im 
portance ol the enormous contributions 
the missile program makes to the space 


program. I am not sure that it is gen 


erally appreciated. 

In addition to the development ol 
boosters we also have the development 
of the space ve hic le itse lf. In the case ot 
our first satellites—that launched by the 


Explorer and the one small satellite 


launched by the Vanguard—the space 
vehicle was a simple object because the 
objective was merely to get it into orbit 
with some instruments aboard and let 
the orbit be what it might. We didn’t 
worry about orientation or other similar 
factors the vehicle. 
The 


modest. 


concerning space 


power requirements were very 

As we get into more sophisticated ap 
plications of satellites and other space 
vehicles it will be necessary that the ve 


hicle itself be something much more 


sophisticated than simply a spinning 


can, aS Was the case in the early satel 


lites. It will be necessary to have satel 
lites whose orientation can be controlled 
in advance, or perhaps determined after 
it is in orbit, with respect to the center 
of the earth or to inertial space; that is, 
oriented with re spect to the stars. It is a 
dificult problem to learn both how to 
tell what the orientation ts (how to tell 
which way is “down’) and also to 
achieve the orientation after you deter 


mine what it should be. 


N addition we will have to develop 
stabilization so that once the vehicle 
is oriented it will stay the way we want 
it for a given period of time and does 
some predeter 
fixed at 


not oscillate around 


mined orientation but stays 


some have to ce 


particular one. We 
velop better power supplies for supply 


Ing electricity for operating various 


kinds of apparatus—perhaps supply 


ing some additional rocket power for 


making various kinds of correcting 


maneuvers, and for providing the mech 


anism for orientation 


In future programs we also will want 


] 
to have satellites which can successfully 


reenter the earth’s atmosphere, pass 


through it without be Ing damaged, and 
such a fashion 


land on the ground in 


ind place that they are recoverabl 


Vhese « il 


to do im the | elop 


thing s whi h wew 


satellite 
from the boosters 


Carrying out a program of this sort 


considerable number 


made tor the 


will require that a 
flights be 


of satellite sole 


purpose of cde cloping the satellite ve 


hicle itself rather than for some other 


pplication, such as making measure 


ments, ding ommunications re 


proy 


1dV, OF pe rrorming reconnaissance 


} ] 


Anyone who ts familiar with aircraft 


or missile development knows that it 
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requires a great many flights just to de 
velop the vehicle itself before it can be 
gin to be used for some specific appli 
cation. In this connection we have a 
sort of interesting security problem in 
reverse because when we disclose the 
purpose of the flight, people just are not 
going to believe it. Thus if we say it is 
merely for the purpose of developing a 
satellite vehicle, it will be taken as a 
sign that it has some more sinister pur 
pose. Otherwise, why would we deny 
that it did? 

Anyway, we will have flights in the 
future, many flights, which are simply 
for the 
hicle, both the 


pe r sé€, tor 


purpose ol de veloping the ve 
booster and the satellite 
future use 1n rious ap 
plications. 

There 1s ilso another program which 
I think falls properly under the heading 
apabil 


ol vehick development or space 


ity, and that is the man in space pro 


gram, under the direction of 


NASA. It is a 


are maintaining 


now 
program in which we 
very great interest and 
with 
j 


i€ 


are providing some consultation 


regard to tech nique and component ¢ 


ve lopm«e nts and so on 


| 


In addition to ehicle ce clopment 


we also have an active program 1n the 


practical applications of space vehicles 


One of great interest 1s, for ex ample the 


communications relay satellite. It has 


been sugyvest d 


frequently in the past, 
and many proposals have been made by 
is to how to 


use communication satellites for relays. 


industry and the services 


Che possibilities here really look very 
, 
promising in terms Of signal-to-noise 


ratio which ultimately determines the 


principal things that can be done. It ap 
pears that ultimately a satellite with 
just a few watts of radio power 

lay hundred: ol 


voice mecssages 


! 
taneously 


1 ber 
ol tl 


interest 


several different 
Ph 
what are 
NASA 
concerning what ire called 
These 


off which radio beams 


versions 


i] if¢ 
t 


us type of satellite mulitary 


is primarily in called 


the “active versions ilso. has 


programs 


~ passive satellites latter are re 
flec tors in space, 
are bounced 


The active 


One 1s a lov 


satellite is oO 

v-flying satellite 

Messaye S are 

ite and stored on the tape 


the 


tape recorder 


tains a | 


up to the satell 
Then as 


over some other point on the earth, the 


recorder satellite passes 


March-April 1959 


people on the ground, by means of 


coded electronic key, can « iuse the satel 


lite to disgorge its information, deliver 


ing wt to the This 1s 


\’ remot point 


called the delayed active relay 
he other type of active relay is on 

in which the satellite flies at a very hig! 

altitude Messages can be beamed to it 


by a directed antenna on the ground 


Che 


plifies them, and broadcasts 


satellite then receives them, am 


them back 


to the earth by means of a directed an 


not 


wasted in space but beamed downward 


tenna so that the radio energy 1s 


Kerosene-type fuel and liquid oxygen lift 


either to the whole earth or 


sophisticated future ersion t 
particular narrow point on the eartl 


he 


intages ol 


satellite 1 ystem | tl 


clay 


Phere 
portant 
flieoht whi 
cuss here 

We 

asthe mh 


other I it the 


seven-story Atlas ICBM in recent test 
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(Nur Defense Potential 


If we do not provide for basic research in the design of our new 


major programs the consequence ts likely to be loss of time, an 


merease im the over-all cost, and infertor military equipment 


dithculties the services 


YOME ot the 
in nvinciny others that 


they nee. support lor certain 


of research or other work in the 
pment program may stem trom 
lerstandings in the meanings of 
\ word that impresses me most 
of its implications is “potential 
ooking at some of the problems 
e to do with the cde velop 
ol ordnance, the mean 


vord 


; well beyond the pot ntials 


“potential” or “po 


sciences. An example 


in the extreme importance 


iCal thinking about the op 


environment of the prospec 


unbat situations that one has to 


mn long range studies about 


the ce clopment or new 


ipa question goes well over into 


ircas that are not very close to those 


] 


we normally think of as supporting 


foundations for cde velopment work. It 


our potentials ire not good in some Ol 


these adjacent areas, such as those which 
have to do with environments in areas 
whe re 


derstanding of the uses which are likely 


onflict may develop; if our un 
to develop 1s poor whether in politic il 
or economic potentials or those havin; 
to do with cultural deve lopm« nts—ther« 
i very high probability that we will 
potentials that ar 


ivailable to u 1 the 


not realize the full 
technologica 
area 


Perl ip) the 


842 


Dr. Louis T. E. Thompson 





Dr. Thompson with th 
Vorden 
lircraft’ Corporation, 


Plains, N.Y 


Division of United 


W Atte 





quainted with the problems that con 
lront programs in the areas of research 
and development is to examine the ex 
perience and the operations that are 
going on successfully in some of these 

is It iS important for a program to 
outside 


have good relations with the 


world, such as the Los Alamos facility 
which has involved so many couplings 
with university and industrial groups 
as well as with the military establish 
ment 

After hearing discussions of the prob 
lems of the military establishment i 
vetting its foundations for armament 
development in the best possible shape 
ind by reading the reports and papers 
that are available to the public and the 
Department of Defense, we must con 
clude that what we are concerned with 
1s something that, while not easy to 
detine, does measure a degre of un 
certainty about the success we are hav 
ing in these efforts to build our strength 
to maximum values 

There is a general feeling that we 
must now do something that is effective 
to improve the health of the whole de 
velopment cycle which begins with ex 
ploratory work of one kind or another. 
It may be fundamental, pure res¢ 
or it may be applied research. or 


have to do with developmen 


itself or with the 


sign and, of course, 


Chere 


transitions to test de 
production. 


1S something about this cycle 


that is not as good as we would like to 


] 


have it. I have been interested in look 


ing at the « 


vidence that is available re 


garding the history of the technologies 


we are concerned with from this point 


ot view. It 


i comparatively new situ 


ition that now contronts us, 


INTIL | 


pathw i\ X 


verhay 


new de vices 


wartime fh rhting 


ibly from cycle 
ogy itself was 


What came after 


incentive a stim 


of research 

This was 
the last century 
or torty years 


1 


reversal of tl 


practicable to Start 


new equipme¢ nt and 


eecacetime 


; thirty vears ago, the 


j 


living or 


] 
came aimost invari 


in which the technol 


dominant tactor 


that frequently was an 


ulation for some kind 


particularly true prior to 
Within the last thirty 


we have seen a complete 


It is no longer 


with an idea and 


proceed immediately with the inventing 


process. At least, not in the case of most 


of our major systems work. This change, 


this rearrangement in the characteristics 


ol the ce velopment cvcle and its phi 


losophy, Is causing 


In the design ot 


we often are 


tors felt a few 


with a good id 


best 


ground the 


some contusion, 
our major programs 
inclined to feel as inven 


yenerations ago that 


s 


and a sound back 


way to expedite the 


program Was to go immediately into the 


specications for 


equipment in the 


hardware n 


that is, for 


systems sense 
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This procedure does not work well attention on the proper use ot plor: could be 
now. It cannot work, actually, in any tory tools—the tools tor caretu ‘ phase appre 
important sense in the tuture. The re ot a tew best channels through which jectives, we 
quirements for putting together the to develop our programs toward som in reductio 

number ot component studies that veneral operational objective n the ettect 
be made in new systems work he consequence of not llowing Che anom 
are so severe that any attempt to short the latter procedure is likely t 
circuit this first phase of the cycle, as creasingly irge number o 
of the development is concerned programs with sequences una 
with explorations of one kind or an prolonged in proceeding trom wt 


other, ultimately wall retard the whole resents the state of the art h urn stimu 
proye { alternative hardware aesigns are a | orrespondit 
hed with the final result. There wall | everywhere 
[' we do not provide for such studies tendency to produce 
in the design of our new mayor pro tericl. 
ns, the consequence is likely to | The dithculties of 1 kil i \\ HEN se 
Ss of time, an increase in OV all ferring to are evi 1 uur presen fortin thi 
nd, perhaps even more serious programs to some e) t there is one rimarily to 
han best results as the effort 1s way in which we uld make , ensure that « 
translated into some kind of equipment. progress toward impr n nt health tive 
We are witnessing a kind of anomaly eflectiveness ot ] pment cvcles, 1OW 
pect TX this philosophy We not it would De to use < 1 icnt Wwe 
mtusion when we try to make niques more eflectively tor t nn varalleling 
Wi try to pic k out something lection OF a tew choices The 
s he st As our rapidly in trons tor mate ricl can well he postpor 
Ind ot knowledge ck until the component work ibout 1 | oute 
is contusion will be for translation into system iten period prior t 


bl 
ire able to tocus our It. somehow, the contract proce haracteristt 


With a present range of 400,000 miles, this giant satellite-tracking antenna at Goldstone Lake, Calif., will be 
able to receive radio signals from space at ranges of 4,000,000,000 miles when fully operational (Army photo 
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Armament Progress 


The military services and defense industry are jointly engaged in 


creating a new program for fundamental scientific research in this 


country without serious disruption of the classical support pattern 


OT only ts industry increasingly 


dependent on fundamental re 


Ly 


and the 


h. but so are the military 


ervice defense community as 


1 whole. It is clear that practical tech 


nology rests on a base of fundamental 


research and, in a world where the 


imnot afford to compete man 


lor man, tt equally clear that ad 


inced technology must be the main 
bulwark of our defense posture 
The dependence of modern detense 


ind wartare on basic and applied re 
earch is thus intimate and immediate 
to a deyree which hardly could have 


been imagined even as recently as the 
World War Il Most Wm 


pressive ot course, has been the replace 


be ginning of 


ment of chemical explosives by nuclear 
weapons about a million times as effec 
tive on a pound-for-pound basis. But 
advances almost as dramatic have been 


achieved in other areas of military 


tex hnoloygy. 


i ee RE are aircraft in the present 
U.S. inventory which can fly at more 
than twice the speed of sound. The 
power and subtlety of electronic devices 
lor yuidance and control have advanced 
to the point where we can design and 


build 


missiles. Earlier members of this genus 


rather sophisticated unmanned 
are operational today, and a ne w, more 
powe rful, generation of missiles is cur 
rently in the development flight-test 
Stage 

These and other weapons and mili 


tary devices have greatly altered the 
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] 


nature of future large-scale 


Whil 


late and adapt to the progress already 


probable 
armed conflict trying to assimi 
made, the military s« ryvices have simul 
taneously been adding their weight to 
efforts to shorten the time between the 
acquisition Of new scientihe knowledge 
and the new 


devices and techniques based on 


practical 
that 


realization of 


know le dye . 


Both industry and the military have 


been doing this for a long time, so that 


the present situation is really quanti 


tatively, rather than qualitatively, new, 
as far as development goes. In respect 
to the support of fundamental research 


itself, however, the relatively heavy 


participation of defense agencies and 


ol certain segments ol industry 1s 


qualitatively new 

Scientific research in the modern 
sense is itself rather new, having really 
only and a 


commenced about three 


half The 


science on industry was negligible until 


centuries influence of 


y 
ayo. 


about a century ayo, when 


& organi 
chemistry began to have practical im 
plications and the electrical power and 
communications industries were born 

The really large scale interaction be 
tween fundamental science and practi 
cal affairs, including industry and war 


fare, has taken place only during the 


last generation. It is therefore not pat 


ticularly surprising that we have 


and are sull, in a period of rapid ad 


jyustment with respect to the sup 


of tundamental scientific work by in 


dustry and by the military. 


Evervone has his own definition ot 


what constitutes fundamental researct 


Perhaps the easiest definition to under 
stand is one that relates to motivation 
“Fundamental research is the search 
for improved knowledge and under 


standing without immediate regard to 


the material and economic advances 


which may result therefrom. 


pave distinguishes fundamental re 


search from applied research and en 


gineering, which are always directed 


to the solution of practical probl ms de 
fined at the outset. 

Note that I said “without 7mmedzate 
ralify 


regard to advances.” The q 


ing adjective is important in the pres 


ent context. If there were not a 


strony 
and complete conviction that immense 
practical results flow from a sound pro 
research, ther 


gram of fundamental 


would be no justification for industry 


and the military to support work of 
this sort 

As we all know, there is overwhelm 
ing evidence that technical advance has 
its roots in fundamental scientific prog 
ress. There is even rather good evidence 
that a given practical goal is best sought 
by not looking for it too directly. 

Who would have imagined in 1932 
that the nuclear 


pioneers of modern 
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physics were in fact engaged in enhanc 
ing the energy content of explosives? 
Who, charged with that technical re 
sponsibility—improving explosives 
would then have undertaken his task by 
investigating artuhcial nuclear disinte 
gration and radioactivity ? 


The 


conse que neces 


idea that enormous practical 


attend all soundly con 


ceived and successful fundamental re 


search is now well established. The idea 


is well sold in many important s 


ments of industry, particularly in those 
industries owing their birth and very 


existence to past advances made by 


fundamental scientific workers. 


T is thus no accident that Bell Tel 


phone Laboratories, the General 


Electric Research Laboratory, and the 
research laboratories of Westinghouse, 


Du Pont, Kodak, and other 


industrial concerns born of science are 


Eastman 


the Nation’s leaders in fundamental re 


search supported by industry out of 


profits, and in anticipation of future 


pronts, 

The wisdom of this course has been 
demonstrated repeatedly. Perhaps the 
most impressive recent demonstration 
was the opening up ol the new field of 
solid-state electronics through the in 
vention of the transistor by 
Brattain, and Shockley at Bell Labora 
tories a decade ago 

Industries having a predominantly 


civilian market more readily can afford 


risks of a stably 


effort, 


the expense and the 


supported research since their 


profit margins are generally high com 
detense industry 


pared with those of 


Yet detense industry plays a very in 


Bardeen, 


portant role in our current economy 


since direct defense expenditures ap 


gross national 


proximate a tl nth of the 
product 

Generally speaking, defense work 1s 
carried oul by industry under a con 
tract system which not only limits prot 
its to low values compared with those 
usual in civilian business but also has 


rules which disallow costs in certain 


categories ordinarily regarded as nor 
This makes it 


industry to finance 


mal business expenses 
difficult for defense 
any substantial program of fundamen 
tal research out of profits. 

There 


civilian and defense 


is another difference between 
industry, as far as 
ability to fundamental 


their support 


research 1s concerned, which also re 
lates to profits. Fundamental research 
is usually characterized by rather vague 
initial definitions of problems, by dubi 
ous chances of achic ving important re 
sults, and by lengthy programs which 
are dificult or impossible to schedule 

This makes it 


industry which supports a fundamental 


a risk venture for the 


research program, yet the pay-off from 
proprietary advance can 


be so substantial that civilian industry 


an important 


is willing to take the risk in anticipa 


tion of the large but legitimate return 


that it may bring. In the case of detense 


| 


industry, the military customer is not 
likely to allow the rewards that must 
he associated with the risk 

It is therefore fortunate for all con 


cerned that the Department of Detense 


, : 
is making it possible tor defense in 


dustry to contribute to the 


tional effort in fi 





two devices: direct research contracts 


and a policy ol allowing research as a 


component of indirect cost. These po 
cies, together with the substantia 
imount ot tundamental researcl ul 


ried out by the military services 
establishmet | 


Detense the 


their technical 


make the 


large st single 


own 
LD partment of 


patron of the 


SCICTICE 


history lo carry out this role eth 


tively, all concerned must understand 


special nature and 
j 


and appreciate the 


peculiar requirements of tundamenta 
research 
First and most mnportant tt I 


be appreciated that the yreatest a 


tundamental science ire i 


vances mM 

most always traceable to the worl 

a single exceptional individual. Ther 
is no substitute for talent. Neither tv 
men or ten of lesser abilities can be 
pected to achieve what in be ce 
plished by a superior individua 


iWays CX] 


Wwe I. this is not 
mized, and the 


recognized Promise ora 


research etlort 1s often related to its bud 
get and its population, a very briet 
amination of the past 1 ufhicient 
emphasize the overwhelm ny raph 
tance of individua quality 
Another require nent tor 

research 1s consistency of support, } 
program ol tundamenta ! ca ‘ 
not involve ire eve ol expendit 

it least in the ter hich a we'd 


ny farnailiay to the Department « 1 de 


lense but I ilmeost 


mwa 
end " i ' tie , ' 
| ads pon n ontinuot pre 
' 
of tunds tor a stable level « th« 
thre period 1 vl h tl 
royvra i ( tab 





bet 
> 
> 
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\ relatively small stable program 1s 


likely to yield much better re 


ults in ab 


with research in industry, | would not 


have guessed that this requirement ex 


which the Department of Defense and 


its constituent military departments 


olute terms—and tremendously greater isted. I refer to the keen desire of the support fundamental research, with es 
value per dollar expended—than will industrial research worker to see prac pecial attention to research performed 
a program involving much more money tical applications made of the advances in industry. First of all, it should be 
pent in stop-and-go tashion in knowledge to which he has con understood clearly that the large and 
tributed expensive programs of “research and 
\' YT only is continzuty of financial Chis is a bit of a contradiction. We development” on new weapons and 
, upport required, but consistency in defined fundamental research as work weapons systems have nothing much 
the manning of a fundamental research undertaken without immediate regard to do with the topic we are discussing 
effort also is very desirable. In detense to application. Now I| am asserting that here 
naustry there olten are emergencies Vivyorous attention to applying the re They ire, for the most part, pro 
n ilitary development programs — sults of fundamental research is an im grams of development engineering and 
vhich appear to demand the assign portant factor in mounting and sus development test which draw upon, 
ment to the task of every available taining a successtul and effective re but do not contribute to, the body otf 
ndividual, and these recurrent “flaps” search program. And so I believe it to — scientific knowledge made availabl 
ine trequently permitted to disturb the bye through fundamental researcl 
issigmment of senior technical people While the research scientist cherishes Recognizing this, the Department of 
to programs of tundamental research his “ivory tower” in the sense that he Defense has adopted procurement pol 
Of course, doing the main job su wants proper working conditions and cies which permit industrial contractors 
eSSTULL of primary importance, but freedom trom day-to-day demands on to include as a component ol overhead 
both the research director and the mili his purposes and efforts, at the same expense on research and development 
tar istomer should recognize clearly time he is aware that he part of a contracts the costs of a program of 
the wnmense portance ol the long technical industry and he desires to fundamental research This single ae 
ranye fundamental work, as well as contribute to the advancer ent of that vice probably has done more tt im any 
that of the more immediate work on industry. The industrial research labo other to advance and broaden our total 
veapons development ratory should never be too far out of national capability in fundamental re 
Finally, | should like to mention a the main stream of progress in the in search, and it to be hoped that it 
rathe urprising requirement Tor suc austry upporting it and whicl t sup exploitation will grow 
ful mdustrial prosecution of funda port 
ental rese inch Betore being connected Let i now cxamine the Vay In ies Statutory, lis Wt on expenditure 
tf this sort is, in the current armed 


Highly sensitive X-ray devices determine the crystal structure in develop- ervice procurement regulations, six per 
mental research of heat-resistant materials (Battelle 


Institute photo 


] tr 
ind develo} ‘ program I am not 
iware of a mtractor who has be 
fortunate « Nn to receive a oposa 
of expendit t thi ‘ They no 
many ruil ( one na i pernal 
one ind if per ent Vl ow 
1 co par tl the csea i ‘ 
penaitures ¢ ! ite madustry a epi 

} 

rooted in technolog " lefen 

\ ot 1 he trive ( ise 
the Lise oT ti oO pletely oO 
pletely authorized Cc! scclul and not 

1] , 
vell-enoug! l a ake e to increase the 


total national il ibi 


research, 

[ ntortunatel\ it Ss sometime tru 
that contractit ofhcers and Govern 
ment accounting agencies are not pa 
ticularly friendly to technical activitic 
which do not make immediate ind 
visible contributions to advancing weal 
ons technology. This [ 


More 


my 


than twenty ve ir 
friend 
protessor 


was working on the eluc idatior ot the 





band spectrum ol the nitrogen mole 
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cule, to which effort he has made major 
contributions. 
“Ot said to me when I 


he 


whenever a member of the 


course, 
visited him, “ 
California Legislature comes through 
my laboratory I tell him I’m trying to 
make better fertilizer.” 
Now 


and know led re 


she 


there ts in fertilizer, 


nitrogen 
is power, but Joe was 
clearly engaging in the kind of scien 
tific statesmanship that is so essential 


when public funds are involved. 


In addition to the fundamental re 
search supported as an indirect cost 
under military research and develop 


ment contracts, the Department of De 


fense makes direct contracts with uni 
versities and with industry for basi 
and applied research not specifically 
connected witl the cde clopment ol 
weapol vst 
[he t | liable tor this type « 
wor ire relatively nall and must be 
di cle ( the 1 house labor itories 
maimntanes ul ! litary service tne 
ollege I I ind nonproht re 
scarcl tituty of the country il 
na trv. | think it is fair to iy that 
nad ria ti ilk ome off a ( 
thir th ‘ tithe 
The reqt ( ent tor taining 
Ser ¢ iorat n I ob ou ind 
( it Th erste offer dist 
t ! I iff ind, gem 
cal rf t itive ow overhea 
Del ad i ny ource ( 
pport for its we ind sometime 
irded as compet niairly wi t 
CckKsS Cire researc! ontract ro tt 
tary ser 
pean is a hort ohted ipproach. t 
the problem, In my view W hile it 
undeniably true that the iccounting 
ethod wi t madustrial oncer! 
must use appear t vield higher costs per 
i nou! tl il ire tv] il n live 
tie nonprohit titution or Crovern 
ment laborator W have ilready 
noted tt it the refurn per man-hour 1 
rit uly depet t on the quality ¢ 
the lan Or me ( l 
Pre wit i 1 tria i 
( na i vho il iK¢ 
( ta g ( ti to a pr 
ra ( re ) t nor { hye ‘ | 
( i i A tf i ‘ 
( petitor ( ontract i 
Tr if ot ite \ orict t 
ir the t and rove 
« T ry Wwe 
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this is the pl. 


Possibly 
word about the requirements oncept 
ve lopme nt ol 


It is 


ational 


as an approach to the de 


weapons ind weapons systems 


sound to let men ot deep 


oper 
experience take part in the genesis and 


the early development of new weapons 


it is a mistake to let the whole program 
ot technical work be shaped by them 

While it 1s seldom admitted, the cur 
rent state ol the technical art is more 


responsibl for the current military re 


quirements” than is the nature of war 
and the necessities 


fare ot its prosecu 


tion 


—* ersimplity An honest but 
ple minded man charged with the 
task of setting torth requirements tor the 
Army might specify a need tor a port 
ible deatl i\ cl ¢ i \ wad 
ind aimed, requir ‘ i 
ind effect out te reat i pul 
he would never do so. |} ‘ 
minded | nt be ( ( 
tI idea vith | ( ‘ 
ht pe ) , hic 
Thi ta «] ( 
Onis < at ( ! i 
not reco ’ | 1} 
promi elLWwee the ea I | 
posedly atta ) lo t 
ent tructt tl I 
to li - oO tor alt , 
ilitar pre i 
take 
devoted t oait hat 
Ow i { ‘ 
imMnnot now I ul l I 
na ! " hat 
ent or ! ni ( 
Cal I l 
There is an unfortunat 
some part t| ta 
lamental researc! 
lirecte " ‘ t 
qu re ! 
This sh 
proposa he 
the Da ( 
osecd west il t 
ence ¢ t 
the ta 
{ itta 
But 
i 
to ta 
I 
il r 
earct i |) 


lense reseal 


eral, fluctuat 


their le 


n 


In 


part tl 


ations im Tun 


partment ot 


by the Bureau o 
Chere appea 
ency, however 
search effort 1 
problem ot meet 
funding. Wh 
torces in being 


procurement 


cK 


! 


have 

than is 
ivity and 
the annua 
posed on 
by Cong 
Bud et 
have been 
i on to 
un brunt 
feciines in 
«cs ire ha 
the ist tk 
is come re 
pment eth 
rtion to tt 
le 
mpiihicat 
vi Kr 
tI ter 
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Idea to Weapon 


The conversion of scientific discoveries to practical armament m 
the shortest possible time is a problem that has engaged the minds 


of scentific, engimecrnmg, and military men for many centuries 


Dr. Alexander H. Flax 








r Mil problem of converting scicl entire cycle re basi research to re 
tific discoveries and technologica Dr. Flax 1s vice-president duction during the past 150 years, and 
idvances into the “hardware” ot technical, of she Cornell Aero in particular the American role re 
ops al | ot , nautical Laboratory ine h ak es Jiao j ; 

cCapon \ ( ! ! i¢ porte pos IDI¢ Bu Salo \, } s« sa l. enyines ny. ina produ ( 

time 1s one which has engaged the at ‘ during this period 5 

tention of the niitary, scientifi ind Prior to the nineteenth century ther 

enyvinecring communitie lor enturi But Sputnik was only 1 more spe was little in the way ol either resear I 

Among the first so concerned were the tacular demonstration of what already or industrial production to be found 

Romans and Leonardo da Viner had been foreshadowed by the rapid on this continent, partly because ot 

\s a nation, we have long excelled ind effective Russian development ot British legal restraints on the coloni 
in applying the results ot entific dy the tom ind hydroget bombs, yet and partly because of the colonists’ pre 
overy to the design and mass produ urplane ind engine and long-range occupation with other matters The be 
tion of goods and product vallistic moussale ginning ot the nineteenth century 

( Verne is far back a BOO, « 1} Ry an ire making 1 deter the be ginning Of importation of it 
tt ed the ri ( the rest of the 1 ual tor first place te hnolog trial know how irom England ind tl 

( vher he ud Lhe Yankee generally ind in armament te hnology blossoming of native inventor like | ! 
the oremost technicians of the world irticularly. It unnecessary to review Whitney 
irc ehyineect i the Italians are mu here the frenzied publi reaction to 

mins and the Germans metaphysicist Sputnik i 1 phenomenon it 1 ea IM these beginnings our abilit 

from birth natched only by the indifference with ind reputation for mechanical inge 

Poday, when national survi il seems wi h the preceding Ru in id inces nuity ind mass-production technique 
to depend on the timely a iilability ol were vit wed In iny event, if is now reached the heights extolled by Jules 
veapon of the utmost technical in ilmost as clear to the public is to the Verne as mentioned earlier. 
tricacy, superior to those of any poten experts that we are in a weapons re Such science as lay behind the en 
tial enemy, the national attribute which earch and development race. What is — gineering achievements was many cet 

1 what the turies old, embodying principles knows 


not clear to the public, and 


century old 


Verne cle cribed 1s indeed i prerequi n 

it for our continued existence is a expert do not agree upon, 1s just how to Archimede and Leonardo da Vinci 

first-cla power Nevertheless, recent we are to go about winning ind how and the most recent significant contr 

experience have shaken our confidence much we need to pay to a complish butions, those of Newton, were also a 
, 14 


in the idequa y of our we ipons-ce our objective 
opment procedure In iew of our long record of su As the nineteenth century progressed 
cess in putting the discoveries of science the tempo of scientific discovery in 
i > Ih. sucee ful Russian launching ol to pl ictical use, it Is certainly ippro creased, partie ularly in the field of ele 
Sputnik, not only the world’s first priate to inquire whether we should do — tricity. On the whole, our contribution t 
irtificial satellite but one of impressive invthing different from what we have to this increased activity in basic sci 
don mn the past, granting the need ence were relatively small, ilthoug! 


size and weight in comparison with our 
and there in this country was to 


concentration on the task. here 


own projected satellites, caused search for greater 
’ ' : 
ing reexaminations of our military-eng1 In order to answer this question we be found a singular genius like Joseph 
must look at what has happened to the Henry. The giants in electrical research 


necring-scientihe organization 
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were Michael Faraday and James Max bomb, tor instance, was carried out the weakness ot our procedures tor pre 
well, both in England with the intense participation of the curing mulitary weapon = systet bn 

. The theory of electromagnetic waves men (practically all born or educated omes apparent 
was put forth by Maxwell in 1864. It in Europe) who had done the basic re The increasing complexity of d 

as not until 1887 that Hertz ran the _ search in the field. To an ever-increas ind experimental test facility ha 

xperiments that demonstrated physi ing degree it seems likely that close raised the cost « ipphed research and 

cally the existence of the electromag ties between the research scientist and development to tantasti ew height 

netic waves called for by Maxwell’s the design engineer will be required ind there othing to indicate that 
theese cast - not go even hig! 


tneory. } rom this time to the practical 


transoceanic wireless telegraph of Mar h* RTUNATELY America ba Chis being so, it extremely dif t 





cont was only fourteen years, but it was research has come a long way since to obtain f or ative 
not until 1926 that the beginning of the nineteenth century. From 1942 to research and exploratory d ‘ 
practical forms of radar, also a direct 1986. out of sixty-seven Nobel Prize reas pust ¢ ed up by ba 
outgrowth ot Maxwell’s theory and winners in physics, chemistry ind over or by the realization « 
Hertz’s experiments, was attained. medicine thirty-four were Americal plicatho ( 
Depending upon where the _ be gin Incidentally. only one was R i lo t} i t» toa ( 
ning ot electromagnet theory are day we in be said to lead the we ! iry weal i 
reckoned to ie, a lag oft forty to eighty basic research, yet the iveraye aizen ited 
year xisted between the accomplish and even the average « nec dith tary requir t 
ment of an advance in basic research dent about lendin his entl 1aS! te I ort it t! { 
ind its application to practice. By con the basic research progra When the ot ofte here wa ‘ 
trast, the neutron Wwas disco ered in last secretary ot Detense i quot fain tars ri t i! 
)2 fission was discovered in 1929 i ongre ona ommiuttec lirected a | et « ‘ ! il 
the rst chain-rea ting pile was brought squeezing down on ba earch be t wa i ir that 
ite ction n 1942 ind the itom cause it was an unnect it\ kurv, he t! i tt 
bomb exploded 1 G4 The entire unfortunately was pcaki vil t! tave il I i 
vcle, depend igain upon where the oice of a great vority of « ople thle to mi ( 
hegit ning is reckoned, took tron 1x We tend to think of our i ina lentit ti h« 
if en \ t ract ! I ( ( ( ( t | A i I 
reaiiZil now } ( irtificia 
_ ‘ | ( ent the result of ba d t ort 
ind le | i] ior ( tne r ote | I i M i i ! | 
tral stor 1 i el ew vears otter in ply ft t. N ertl ‘ i } I ‘ 
one ¢ i | r te id \ le ca ha fle I ne ! tl ea i 
t ‘ ct ( i researcl nd at ( he t| i " ‘ 
represent re ost ortant change rate ( irable to tl 
tne resea I ICVCLOT r t | ture } ind ( ceil ( \ 
‘ t ike tl ts « i } tle 
I he " ‘ ed hiol n ti t F ible ( it to th ‘ 
om | ‘ to apy ati on Bete ' ' 
i} ‘ mportant differe ( i transiat to prod ti tf ! 
the type ¢ ihitary ental mad illy a sta of appir imal «ie 
tria ions! ect ul or the cloy ent ! ot i i ri 
0 pid I itio ot the re it ol ise or I 
r ( thie netee tl < tur ve oe i ( | 
ould nal ally waitl irdlly researc It ) ( 
t! ol ne 1o}r time ctween nificant ij nave t 
( \ i ip] ith iow ! lor or essed t 
lespread iff oO of the ha thro } } 
( cuye ( he wor ong tt i d ( r t 
ore | itil vere ice ip} } 
| he first halt « the twentiet! ( 
tul the t \ i ent to allow tl 
ne er to absorl esults ¢ ha / , d 
ca t is | ceeded het ide a «ce in . n 
termined effort. Even today tl t : U \ 
the ise if ny area i tl casil wrt se ; 
j i ; f ; 
) | 
fr ra’? 
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90,000 Btu/hr Janitrol liquid heater 


for support vehicle comfort and cargo heating, windshield 
defrosting. Ideal for use on fire trucks, movers, weapons loaders, 


personnel carriers, in temperatures to 65 F. 


500,000 Btu/hr Janitrol liquid heater 


for portable structures, large vehicles, and 
for heating decontaminents and cleaning fluids 


on mobile ice removal units. 


1,000,000 Btu/hr Janitrol liquid heater 


for missile fuel transfer operations, lar 
portable structures, airlifted equipment. Approximately 


18” in diameter, 47” high, weight: 260 It 


reliable ground support liquid heat packages 


Missile and aircraft: support equipment builders use 
Janitrol liquid heater packages with little or no moditi- 
cation because they're designed for military applications. 
Meeting appropriate MIL specifications and fully quali 
fied, they're available in outputs to | million Btu/hi 
Phey provide any desired amount of heat up to rated out 
put and automatically maintain constant temperatures 
As an example of acceptance, most Air Force crash- 
lire vehicles are equipped with one or more of these 
heaters, for engine, chemicals, cargo and crew space 
heating. Multi-fuel operation is standard, and they pet 
form reliably in multiples for heat requirements which 
exceed the output of a single unit 
Ask your Janitrol engineering representative for a 
proposal for thoroughly proven ground support heating 
equipment 
Janitrol Aircraft Division, Surface Combustion Cor pneumatic controls « duct couplings & supports - heat exchangers 
poration, Columbus 4, Ohio combustion equipment for aircraft, missiles, ground support 
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LET’S COUNT BACK FROM THE COUNTDOWN 








Thi the “moment of truth This new concept of planning, research of automation in industrial processes 
ic the countdow? 4 satellite will specialized administration and techni Svstem management has great po 
: , cal coordination. It is called “system tential. And ITT is equipped to put it 
} ilo tile frate phere 1 rocket ; 
management It places complete r to work to assume full responsi 
ll hi r encircle the moon sponsibility for every phase of a giant bility for complete system manag 
But let’s count back from the count project in the hands of one company ment projects anywhere in the fre¢ 
dow! or group of companies world. This includes not only basi 
Lets count the grueling tests, the It takes tremendous resources. In concept, engineering and manufacture 
check-out Let's count the months of manpower. In administrative capacity ; but also installation, testing, oper 
manufacturing, the skill, precision and In facilities. And that is why ITT has ation and maintenance 
care that went into each of the thou been selected for projects of the high You can count on ITI from con 
inds of part est importance. The ITT System oper cept to countdown 
Let's count the brain-power, the en ates and maintains the DEW Line 
ineering talents of the brilliant men and is managing the production of a 
it work the modifications and re new world-wide electronic control sys 
finements in design the “break tem ingeniously conceived by the Stra 
through that had to be made tegic Air Command for its operations ~] 
Let count all the way back to the And ITT is deep in many other vi 
first gleam of concept in a scientists tal projects | 
probit nventive mind 
And let's not forget to count the ad in industry, too, there are “‘countdowns” 
! ! ive control, the guidance, the 
Large industrial projects, too, need 
ind plannin that Oo 
. vstel management. Vast communi 
into these complex project bi netwerk ie, Saceteal link th, at ee ; 
There's a new name for it continents through “over-th ' . 2 
S " Ived syste ot engineerin horizon microwave | ill j : 
and nation demand an entirely navigation systems...the development im 
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